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THE TURBINE ENGINE DISASSEMBLED. 





THE MINIATURE TURBINE AND DYNAMO, 





FRONT VIEW SHOWING SHADE DRAWN, 











VIEW SHOWING TWO ENGINES EQUIPPED WITH THE VERTICAL AND HORIZONTAL BEAM HEADLIGHT. 


[See page 170.] 
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THE MOTORMAN. 

It was only by a fraction of a second of time that 
the President of the United States escaped being killed, 
as the result of the recklessness or stupidity of a trol- 
ley-car motorman, who, on being reproved by the 
Chief Magistrate of the land, proceeded to give a 
display of that brutal indifference and brazen-faced 
impertinence with which the public is only too famil- 
ilar. The fact that it was the President himself who 
was imperiled has served to draw public attention to 
the general incompetency of the men who run our 
modern trolley cars; and the public horror of the 
accident, with its actual and possible consequences, is, 
of course, accentuated by the fact that we have been 
within an ace of losing a President by violence for the 
second time within a year, Yet, as a matter of fact, 
the peril of instant death which overtook the Presi- 
dent is one which confronts hundreds, and indeed 
thousands, of the citizens of this country every day 
of the year. There is no question, and there has been 
no question in the public mind for several months, 
that the time is ripe for stringent legislation affecting 
the selection and appointment of men to the most im- 
portant position of motorman. The companies will 
have to make a more careful choice; they will have 
to give a rate of wage for this work which will attract 
to it only the best and most skilled men. 

It is far from our intention to cast a slight on the 
large and rapidly-increasing body of motormen as 
such; for we believe that the majority of them are 
careful and conscientious men who realize the dangers 
of their work and its enormous responsibilities, and 
endeavor to put their cars through on schedule time 
without riding roughshod over such rights of the 
road as are possessed by other traffic, whether vehicu- 
lar or pedestrian. At the same time, it is a fact that 
there are many men handling the controller who are 
in every way unqualified for the task. They are often 
ignorant, callous, and domineering, and only too ready 
to assert the brute force which is exemplified in the 
size, speed and momentum of the cars they run 

Considerations of public safety demand a thorough 
investigation of the whole subject of the selection and 
training of motormen; and in considering this ques- 
tion it is necessary to realize at the very outset that 
the responsibilities of the task assigned to the motor- 
man have been greatly underrated We venture to 
assert without fear of contradiction that the driving 
of a motor car at a moderate speed in a crowded city, 
or at the higher speeds that obtain in suburban service, 
ealls for closer watchfulness and quicker judgment 
than the driving of a fast passenger locomotive on a 
ateam railroad. A few considerations will show this. 
In the first place, the steam locomotive runs on a 
fenced-in right of way, and has the exclusive use of 
its own pair of steel rails; its movements are con- 
trolled by an elaborate system of signals, which is so 
arranged that the engineer, except in cases of extraor- 
dinary emergency, finds every provision made to assist 
him in controlling his train and maintaining it in its 
prever position relative to other trains; there are no 
cross streets at every 200 to 300 feet, through which 
other trains may come unheralded to cross his track; 
nor is there a mass of vehicular or pedestrian traffic 
that may quickly gather and surge over the track in 
front of him, necessitating exquisite judgment as to 
pace and distance if he would avoid continual arrest 
on the charge of culpable homicide. 

The motorman, on the other hand, runs his car on 
& public thoroughfare; he has no signals to warn him 
of obstructions; no carefully marked-off distances; no 
home and distance signals; no clearly-painted sign- 
boards giving him the pitch of the hills, or even in 
some cases the curvature of the line; he has to de 
pend on his own judgement as to speed and distance; 
and at any time, when he is speeding his car in the 
effort to keep up with the company’s schedule, he is 
liable to find the track ahead of him obstructed by a 
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lumbering wagon or some unsuspecting or bewildered 
pedestrian. We venture to repeat that of the two men 
the motorman holds the more difficult and _ re- 
sponsible position; and yet we find that while in the 
case of the steam railroad, engineers are subjected to 
an apprenticeship of many years before they graduate 
to the throttle, and by that time are a highly intelli- 
gent and well-paid body of men, the average trolley- 
car motorman, on the other hand, is rushed into his 
job with absurdly inadequate preparation; that his 
pay is barely half as much as that of the loco- 
motive engineer; and that in point of intelligence, 
training, and reliability, he does not compare with the 
men who, as a matter of fact, have the less difficult 
and exacting work to do. 

This is all wrong, and we are paying the penalty for 
it in the ghastly list of tragedies which, during the 
last summer months, has been growing frightfully in 
length and in the shocking nature of its fatalities. 
The fact of the matter is that while the motorman 
had a comparatively easy task when electric trolleys 
were first introduced, when cars were small and 
speeds were low, the motorman of to-day is in a vastly 
different position, handling as he does a car which is 
two or three times as heavy and travels at nearly two 
or three times the speed of the car of fifteen years ago. 
The great peril through which our President has re- 
cently passed will not have been without its due effect, 
if it leads to a thorough investigation and some string- 
ent laws on the selection and training of trolley-car 
motormen. 

a + 
“AMERICA” CUP RACES IN 1903 

The announcement that a challenge has been dis- 
patched from the other side for a series of races for 
the “America” cup in the year 1903 will be welcomed 
by that large section of the American people that has 
followed with interest the history of this great aquatic 
contest. It has been understood for some time that a 
challenge would be forthcoming, so that the actual an- 
nouncement has not caused any measure of surprise. 
At the close of the 1901 races, Mr. Watson, the de- 
signer of “Shamrock II.,” absolutely refused to un- 
dergo again the anxiety and labor attendant upon the 
designing and tuning up of a challenging yacht. At 
the same time, he expressed his perfect willingness to 
render to Mr. Fife, or whatever designer should be 
chosen for the new boat, all the assistance at his com- 
mand, and to place at his disposal the valuable data 
acquired during the preliminary investigation and sub- 
sequent construction and sailing of “Shamrock II.” 
The designing of “Shamrock III.” has been intrusted 
to Mr. Fife, who also designed the first “Shamrock”; 
and it is now announced that the plans have been com- 
pleted fcr many months, and that a start on the actual 
construction of the yacht has been made by the Denny 
Brothers, the builders of “Shamrock II.” Sir Thomas 
Lipton seems to have learned one of the most impor- 
tant lessons of his previous failures, namely, that a 
challenger to have any reasonable chance of success 
must be put into the water many months earlier than 
previous challengers have been, so as to give ample 
time to tune her into racing condition. It is expected 
that the new boat will be launched by the end of the 
year and tuned up on the Clyde against “Shamrock 
I." From the Clyde, if the programme is followed out, 
she is to be taken to the Mediterranean for the spring 
season, after which she will make an early start for 
this country, where “Shamrock II.” will have been 
launched and put in racing trim to meet her in a 
series of tuning-up trials off Sandy Hook. If the plans 
for the challenger, as thus outlined, can be put through, 
the new yacht will not enter the races as an un- 
tried boat. She will have had an opportunity to meas- 
ure herself against two previous challengers, and will 
also have had the advantage of sailing a series of races 
over the Sandy Hook course, under conditions identical 
to those which obtain in the actual cup contests. We 
welcome the announcement that there is to be another 
series of races; for in the whole field of sport there is 
none so dignified, none with so clean a record, and none 
that is marked by more friendly characteristics than 
that of international cup racing. While the construc- 
tion of the yachts themselves has come to be a ques- 
tion of science and good mechanics, the handling of the 
yachts allows to-day, just as much as it did half a cen- 
tury ago in the days of the good old “America,” a 
broad field for the exercise of the sailing skill of the 
skipper, and the smartness and agility of the yacht 
crews. 





THE DEFENSES OF LONG ISLAND SOUND. 

Much cheap satire has been leveled at our army and 
navy during the past two weeks in connection with the 
game of war which has been played off our North 
Atlantic coast—satire which has merely served to meas- 
ure the ignorance of the would-be humorist of the true 
meaning, scope and usefulness of these maneuvers. In 
the first place, it is a fact which the layman too little 
understands, that even when guns are not shotted and 
mines and torpedoes are harmless dummies, it is pos- 
sible to simulate the conditions of actual warfare 
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with a close approach to actual conditions. Naval 
experts who have given a lifetime to the theoretical 
study and actual practice of war have been able to 
draw up a scale of points by which in mimic warfare 
they can assign to a battleship or a fort a close ap- 
proximation to the amount of damage inflicted or re- 
ceived. Of course, when it is laid down that if a 
warship carrying 6 inches of side armor comes within 
2,000 or 3,000 yards of a fort armed with 12-inch guns, 
and is discovered and fired upon, the vessel is put out 
of action—it is assumed that at such a close range a 
12-inch gun will find its mark. In an actual fight, it 
might do so, or might not. Again, if a fleet of half 
a dozen torpedo boats can creep up in a fog within 
striking range of a battleship, and discharge their 
torpedoes, it is reasonably assumed that such a vessel] 
is sent to the bottom; and so, throughout the whole 
range of operations involved in an attack such as has 
recently been made on our Long Island defenses, it is 
possible, by using a system of points, to reach in the 
total, a pretty fair estimate of what would happen 
were the ships those of the enemy, and the guns and 
torpedoes loaded to destroy. 

Of the value of these maneuvers to the ships and 
forts themselves there can be no question. Every- 
thing is present during a sham fight except the destruc- 
tion wrought in the ship or fort itself by the enemy’s 
gun fire; and surely that is worth much in training 
both to officers and crews. So also, to judge from the 
standpoint of defense, most valuable experience must 
necessarily be gained, say, by the Signal Corps, when 
they know that a hostile fleet is endeavoring to force 
a passage and that on their eternal vigilance and early 
finding of the enemy will the result of the operations 
greatly depend. Similar maneuvers are carried out 
every year by the great navies of Europe, and for a 
quarter of a century or more have formed a regular 
and important part of the year’s routine. Evidently 
they have proved to be of practical value, else, on 
account of the great expense involved, they would 
surely have been long ago discontinued. Of the re- 
sult of the maneuvers themselves, it is impossible to 
offer any opinion for the very good reason that they 
are a matter of secret official record, and known to 
no one outside of government circles. The publication 
of these results, which will take place in due course, 
will be made probably through the official journals of 
the army and navy, and they cannot fail to prove most 
instructive reading. For the present it is sufficient to 
say that the ordinary press comment on the maneuvers 
is necessarily as futile, as much of it is foolish and 
misleading. 
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ELECTRICAL TREATMENT FOR LEAD POISONING. 

An installation of electric baths for the treatment 
of lead-poisoning in the pottery industries of England 
has been carried out at Stoke-on-Trent. One of the 
most prevalent maladies contracted in the pottery 
factories is lead poisoning, and paralysis, and the 
complaint has become so great during late years that 
it was resolved to establish electric baths, since elec- 
tro-therapeutics is conceded to be the only efficacious 
means of combating the disease. The installation pro- 
vides for continuous and alternating-current baths. 
The necessary current is taken from the street mains 
to charge a large accumulator, which is capable, when 
fully charged, of working the baths for fifteen hours. 
The accumulator is controlled by a switch which com- 
pletely isolates it from the bath apparatus when 
charging, and so avoids any possible connection be- 
tween the high potential of the current from the street 
mains, which is utilized for the tram-car service, and 
the baths. A pair of wires are run from this switeh 
to a board, where they are divided up into six pairs. 
One pair is for the machine that converts the con- 
tinuous current from the accumulator into an alter- 
nating current; one pair goes to the controlling board 
for the large bath; two other pairs go to two arm baths, 
and the remaining two pairs are in reserve. The ma 
chine consists of a motor and a dynamo coupled to- 
gether, and running at 3,000 revolutions per minute, 
this high speed being necessary in order to obtain the 
requisite number of alternations per second of the 
current. ‘The alternating current is carried by a pair 
of wires from this dynamo to a board, where they are 
divided into five pairs, one pair being for the large 
bath, two other pairs for the two arm baths, and the 
remaining pairs are held in reserve. Thus there are 
four wires going to each controlling board, two carry: 
ing continuous and two alternating current. By means 
of a switch on these boards either the alternating or 
the continuous current can be turned on to the bath 
as required. A regulator is mounted on the boards for 
adjusting the current to the proper potential, and on 
the controlling board for the large bath a voltmeter 
and an ammeter are attached. The current is passed 
through the water in the bath from two tin plates, 
one at the head and one at the foot, a third plate like 
a paddle being provided to concentrate the current on 
any particular portion of the patient’s body. The 
Roentgen rays are worked from an induction coil, 
capable of giving a 10-inch spark, the current being 
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supplied from a of portable batteries. 
This apparatus is in a separate room from the baths, 
and partitioned off by heavy curtains to exclude all 
light, and by its use many surgical questions have al- 
ready been decided which have resulted in the relief 
of much suffering. It is hoped that this electrical 
treatment will prove a panacea for lead-poisoning, 
and for other muscular, nervous and rheumatic affec- 


separate set 


tions. 
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NEW WAYS OF MEASURING WATER. 
Fortier, of the Montana Experi- 
mental Station, very interesting in- 
formation for the use of every farmer who is com- 
pelled to irrigate his land in order to grow crops, 
The standard unit for flowing water in Montana, 
as well as in most of the Western States and Terri- 
tories, of water, moving at 
the rate of a lineal foot in one second of time, says 
Mr. Fertier. Each foot in length of a flume one 
foot wide and one foot high (inside measurement) 
flowing full of water would contain a solid or cubic 
foot of water. Now, if this flume were placed on such 
a grade that the average rate of flow of water within 
it would be just one foot of distance for each second 
of time, it would carry a volume equal to the standard 
This is often inte the two words 


Samuel 
gives out 


Director 
some 


is a solid or cubic foot 


unit. abbreviated 
second-foot. 

In considering 
should not 


standard for flowing water, 
that a volume of a 

It will be apparent 
inches 


this 
irrigators conclude 
certain definite size is necessary. 
to all that a flume six inches wide and six 
high full of water flowing at the average rate of four 
feet per second should also deliver one cubic foot per 
second. In general, the flow of any stream may be 
obtained by multiplying the width and depth of the 
water channel in feet by the average rate of flow in 
feet. 

For small streams 
to orchards and garden 
convenient unit, and there are advantages in continu- 
standard the mem- 


as are applied 
inch is a 


of water such 
tracts the miners’ 
new 


use. In adopting a 


State 


ing its 
bers of our 
use of the old 
terms. Forty Montana 
equivalent of one cubic 
tion stream containing eighty 
second-feet by the 


pursue the extended 
defined it in 
inches are the exact 
foot per second. An irriga- 
miners’ inches would be 
described as new standard, 
one containing one hundred and twenty miners’ inches 


Legislature 


unit and so accurate 


miners’ 


two 


as three second-feet and so on 

The second-foot and the 
used for water in motion. It 
certain 


foot 


miners’ inch can only be 
is often convenient in 
volume of water in 

might have 
been too small. 


irrigation to describe a 
a state of The cubic 
adopted for this purpose had it not 
It would have been but a drop in a bucket when com- 


rest. been 


pared with large quantities used in irrigation. Ac- 
cordingly the acre-foot has been quite generally 
adopted. 


of water which 
Since 


This unit quantity 
would cover an acre to the depth of one foot. 
there are 43,560 square feet in an acre, an acre-foot 
contains 43,560 cubic feet. Rainfall is measured in 
depth over the surface, and of late years the tendency 
has been to measure water for irrigation in the same 
way. One frequently hears it stated by practical 
irrigators that 40 acres of spring wheat will require 
40 miners’ inches. But this statement conveys no 
definite idea as to the actual amount of water applied 
to the wheat field, number of days the 
Stream has been allowed to run on the field is not 
given. When, however, one states that 60 acre-feet 
were applied in two irrigations it shows that at cer- 
tain stated periods this volume was sufficient to have 
covered the 40-acre field to a depth of 1.5 feet. 

How much water does it require for one irriga- 
tion? The amount will, of course, vary with a score 
or more of conditions. It may interest the reader to 
know that of forty-four experiments made by the 
Montana station in different parts of Montana the 
average was 10 inches of water over the surface irri- 
gated. This amount included all waste incurred on 
the field, but did not include the losses in conveying 
the water from the natural channel to the borders of 
the field. I have found that with well-made field 
laterals and skilled irrigators 6 inches of water will 
Suffice to wet the soil to an average depth of one foot. 

Throughout the irrigated portions of Montana 40 
acres of land with 20 miners’ inches of water will 
Produce more than 80 without water. If this be true, 
and the statement would seem to be extremely con- 
Servative, a miners’ inch of water, apart from the 
Sst of irrigation, is equal in value to two acres of 
land. till one finds that land is measured and 
Mapped, and when sold the purchaser is careful to 
See that the deed is valid and properly recorded. 
Whereas, in the case of irrigation water probably less 
than 5 per cent of the total volume used in the State 
has ever been measured. 

I am often asked to explain the new way of 
Measuring water. The Montana Legislature has pre- 
Seribed no new method. It has adopted a 


represents the 


because the 


merely 
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Standard unit in which all volumes of running water 
are hereafter to be expressed. The citizens of the 
State may measure irrigation water by any accurate 
method, provided the results are expressed in cubic 
feet per second. 

Of late years small instruments called current 
meters have been manufactured by several firms at 
prices ranging from $50 to $200 each. These meters 
indicate the velocity of the water in any open chan- 
nel by the mean velocity. When multiplied by the 
area of the section they give the discharge. This mode 
of measuring water has become quite popular owing to 
the ease and rapidity with which it can be done, and 
also the fact that fairly accurate results can be ob- 
tained without the use of flumes, boxes or other 
devices, 

A weir box 
lower end 


usually consists of a flume with the 
In the middle of the top of the 
lower end a notch is cut, through which the water 
to be measured flows. Weirs require no instruments 
other than a foot-rule; they are easily and cheaply 
made, and measure flowing water within 2 per cent of 
accuracy when all the requisite conditions are fulfilled. 
Weir boxes as compared with miners’ inch boxes are 
more accurate, can be built for the same if not for 
less money, and can be used to measure much larger 


inclosed. 


volumes. The chief defects of this device are that 
the box often fills with sediment, which must be 
removed, and that the water as it issues from the 


notch requires a drop of at least the depth of water 
flowing through the notch. 

For nearly half a century Western irrigators have 
tried to way by which water might be 
measured as it flows through a headgate. They hope 
to make one structure answer two purposes. In this 
they have failed, for the reason that the water is so 
much agitated and so irregular in flow as it passes 
through a render it impossible to 
secure an accurate measurement. Of late years meas- 
uring have placed at the most suitable 
points below the headgates, and the latter contro] the 
while the former indicate the volumes. This 
rule applies to weirs. It is well to have a space of 
50 feet between the two structures, and if a 
better site can be secured further down the ditch the 
intervening distance may be increased to several hun- 
dred feet. 

The weir box should be placed on a-level in both 
directions, having the floor at the lower end on a 
level with the bottom of the ditch. The ditch banks 
above the weir box should be raised in order that the 
water may flow through the notch in the weir board. 
When the weir box is in position the apron is in- 
serted in front and earth carefully tamped 
The ditch for a distance of 50 feet 
weir box should be regular and 
equal in depth and width to the inner dimensions of 
the box. Care must be taken that no water escapes 
either beneath or at the sides of the box. 

The method to follow in measuring water in a 
weir can best be shown by examples. Let us suppose 
that a farmer has made and placed a box similar to 
the above. After turning in the water and allowing 
it some time to attain a uniform flow he proceeds 
to the weir box and with an ordinary rule measures 
the depth of water flowing through the water notch. 
Bear in mind that this measurement is not made at 
the weir board, but at the regular gage, whether it 
be a nail, brass plate or post, as described under that 
We will assume that the depth as found by the 
Now by referring to the table he 


devise a 


headgate as to 
boxes been 


stream 


at least 


moist 
round the side. 
or more above the 


head. 
rule is 3.5 inches, 


DISCHARGE OF FAKMERS’ WEIRS OF DIFFERENT LENGTHS EXPRESSED IN 
MINERS’ INCHES, 
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until 3% is reached. 


follows down the first column 
The weir used is 1 foot, and under the column marked 
‘1-foot weir’ and opposite the figure 3% already found 
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he finds the number 21, which indicates the number of 
miners’ inches flowing over a 1-foot weir when the 
depth of water is 3% inches. If the depth had been 
4 inches, the flow would have been 26 miners’ inches; 
if 6 inches, 48 miners’ inches, and so on, 

THE DEATH OF PROF. VIRCHOW. 

On September 5, Prof. Rudolf Virchow, the Nestor 
of German pathologists, passed away. Only on Oc- 
tober 13 last he had celebrated his 80th birthday. 

Virchow was born at Schievelbein, Pomerania, in 
1821, the son of a shopkeeper. After an education in 
the school of his native village and at the gymnasium 
of Késlin he graduated at the age of 21 as a Doctor. 
Soon after became an Assistant Professor at the Charity 
Hospital of Berlin. In 1847 Virchow became a Profes- 
sor at the University of Berlin, and two years later 
accepted the chair of Pathological Anatomy at the 
University of Wiirzburg. Before his Wiirzburg ap- 
pointment Virchow had won his spurs as a Government 
Scientist in a mission to investigate the epidemic of 
typhus fever among the starving Highlanders of S8i- 
lesia. His report attracted attention to him, and at 
once opened not only his pathological but his political 
career. 

Not content with devoting his energy to scientific 
investigation, Virchow early entered political life, dis- 
tinguished himself as an enthusiastic ultra-liberal. 

Associated with Reinhardt, Virchow fourded the 
Archives of Pathological Anatomy and Medical Clinic, 
the Medical Reformer, and a democratic club, of which 
he was the leading orator. He was elected to the 
National Assembly, but couid not take his seat be 
cause he was under age, and likewise lost his chair in 
the Berlin University. He left Wiirzburg in 1856 to 
return to Beriin. 

Passing over his active political career, and pro- 
ceeding to his scientific attainments, it must be stated 
that Virchow never became a practitioner of medicine 
to any extent, but the teacher of practitioners. His 
memory will live in the annals of medicine for the re- 
search which he carried on in physiology, pathology, 
and ethnology. Among his works are: The Rheu- 
mate Cornea, Phiebitis, Thrombosis, Embolism, Cellu 
lar Pathology, Morbid Tumors, Amyloid Degeneration, 
On Typhus in Hungary, Lectures on Life and Disease, 
Nourishment and Well-Being, A Handbook of Special 
Pathology and Therapeutics, Collections of Contribu- 
tions of Scientific Medicine, The Movement in Favor 
of Unity in Scientific Medicine, Origin and Coagula- 
tion of Fibrin, White Blood Corpuscles, Inflammation 
of Blood Vessels, Contributions to the Pathology of 
the Skull and Brain, Granular Appearance of the 
Walls of Cerebral Ventricles, Cretinism, and New For 
mation of Gray Cerebral Substance. 

Virchow’s greatest discovery was the self-propagat- 
ing power of the cells in animal tissue, showing that 
whatever acted upon a cell from without produced a 
change, either chemical or mechanical, in the cell 
structure. These changes were the cause of disease, 
When Pasteur first made his startling discoveries of 
the bacteriological origin of disease, it was thought 
for a time that Virchow’s theory was unfounded. But 
later research showed that the two doctrines really 
supplemented each other. The debt which physicians 
owe to Virchow can be no better illustrated than by 
stating that the modern practitioner starts with the 
work of Virchow, whereas the great German scientist 
had to beat his own peth and evolve new pathological 
theories. Pathology as we know it today is Vir- 
chow’'s work. 

Something of the man’s personality may not be with- 
out interest. As a parliamentarian, he made for him- 
self many a distinguished enemy. Indeed, so bitter 
were his attacks on the government that he was once 
challenged to a duel by Count Bismarck. In war 
Virchow saw most of the causes of political disease. 
For that reason the Kaiser once snubbed Virchow 
with royal ostentation, by writing to another scientist 
a letter, complimenting him upon his good sense in 
keeping out of politics. It was Virchow who coined 
the word “Kulturkampf,” the wars of civilization. 

Virchow lived to a ripe age on five hours sleep a 
night. His luncheon consisted only of beer and two 
sandwiches. The floor of his workroom was usually 
littered with skeletons and skulls. As a pathologist 
he naturally became an ardent collector. In his 
museum were 20,000 pathological specimens. He had 
a bacteriological laboratory which was both large ani 
well equipped. 

On the occasion of his eightieth birthday, which was 
celebrated enthusiastically throughout the world, 
Dr. Mommsen said: “You have broken new ground 
and laid new foundations for medical science. Your 
name is written boldly upon the tablets of history, 
and is honored far beyond the borders of the Father- 
land.” It was on the occasion of this anniversary that 
Prof. Virchow told a delegation of Americans that he 
would repay their visit when he was ninety years 


old. 
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MALLEABLE GLASS. 

It has long been the effort of the glass-makers to 
produce a glass that would have all the clearness and 
beauty of ordinary glass, and at the same time possess 
a@ toughness which would render it as little Hable to 
fracture as many of the other manufactured articles 
of use and beauty. It is well known that the ancients 
discovered and made use of a process of manufactur 
ing malleable glass; and in the glass-making world, 
it has naturally been expected that it would be in the 
old world that the process would sooner or later be 


reinvented. It is to an American, however, that the 





CRIMPING LAMP CHIMNEYS OF MALLEABLE GLASS. 


credit of having discovered the method of making mal- 
Louis Kauffeld, of Matthews 
Ind., has succeeded after many years of endeavor in 
withstand extremely 
Although the process 


leable giass is due Mr 


producing a glass which will 
rough usage without breaking. 
is not known to anyone except the inventor, he has 
stated that the lime and lead which are used in the 
manufacture of ordinary glass do not enter into the 
composition of his malleable ware. The secret lies 
principally in the chemicals which are used and the 
proportion of ingredients which form the compound, 
although the furnaces and crucibles play an important 
part in the process 

The two chief things to be avoided in connection 
with the crucible are intense and prolonged heat from 
without and the corrosion of the raw materials within 
nearly glass-make) 


—two dangers of which every 








USING A CHIMNEY AS A HAMMER. 
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knows the ruinous effect. The effect of corrosion is 
readily proved by heating for a long time in a small 
crucible such substances as borax, red lead, or potassic 
or sodic carbonate. After a crucible has been in con- 
stant use for several months, and especially if it has 
contained flint or lead glass, the back and body will 
be found to be covered with innumerable small dents, 
which have undoubtedly been formed by corrosion. 

The complaint so commonly heard of specky glass 
arises from the presence in the glass of 
white particles of an infusible aluminate 
formed by the combination of the alkaline 
or metallic ingredients of the glass with 
the alumina of the crucible. If the corro- 
sion becomes concentrated at one point and 
prolonged for a considerable period a 
breach is formed, through which the molten 
glass escapes into the furnace. 

Knowing the dangers that have to be en- 
countered in this way, Mr. Kauffeld is ex- 
tremely careful in the selection and prepara- 
tion of the clay as well as in the construction 
of the crucibles. The finely sifted raw clay, 
on its arrival at his manufactory, is mixed 
with a proportion of burnt clay consid- 
erably coarser in grain, varying in amount 
from one-ninth to one-fifth of its weight. 
The coarser particles tend to bind the clay 
and render the finished crucible less liable 
to crack from variation of temperature, 
Only those who have lost in this manner a 
valuable compound can appreciate what an 
important part the crucible plays in the 
glass-maker’s success. 

The tests which the inventor will make 
for anyone who cares to visit him in his 
shop in Matthews are certainly conclusive, 

For instance, a chimney was placed in a 
pa@il of ice water, and after having re- 
mained a sufficient length of time to become 
as cold as the water, was taken out and 
immediately placed on a lamp with the 
blaze turned as high as possible. The blaze 
on the wick was turned so as to flow directly on the 
chimney, and the smoke which collected on the chim- 
ney ran down with the water without injuring the 
chimney. Next a chimney was placed over a small 
gas stove containing clay bricks used in heating such 
The fire was turned on full, the chimney re- 
maining on the bricks. The fire finally brought the 
temperature to such a stage that one side of the 
chimney was drawn in and dropped down, and no 
crack was shown in the glass; but for a slight rough- 
ness on the outside, the glass was as clear as when 
placed in the fire. 

Another test which was made was to place cold 
water in the chimney and hold the same over a fire 
until the water boiled. A large bulb was blown from 
the glass and filled with about one pint of water. It 
was then placed over the fire and allowed to remain 
there until it had boiled dry without apparent effect 
on the glass. Four chimneys were taken from the 
packing room and dropped one by one into a pail of 
boiling water. The chimneys were then hastily shifted 
into a pail of cold water 
that had just been drawn 
from a well, and the glass 
was not broken. 

A further test was made 
by nailing up a box con- 
taining glassware, every 
nail being driven in by hit- 
ting it with a chimney. 
The most remarkable feat 
of all was the making of 
a perfect lamp chimney by 
using a chimney as a mold 
and blowing hot glass into 
the same. Both the new 
chimney and the mold 
came through the test per- 
fectly whole, uncracked 
and unscarred. In appear- 
ance this malleable glass 
is much like the common 
product; it is, if anything, 
a little clearer than the 
glass now in use and in its 
molten state is much more 
elastic. It can be made of 
the thickness of a sheet of 
paper or as heavy as any 
in use, but in every in- 
stance it is tough—a 
dainty table glass could be 
handled as roughly as a 
skylight and no harm re- 
sult. The advantages con- 
ferred by this toughness, 
in the wide variety of 
glass utensils for domestic 
use, are very numerous, 
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German Naval Marksmanship, 

If reports which reach us from Europe are to be 
credited, the German sailor is not far behind our own 
American bluejacket in marksmanship. In target- 
practice the “Kaiser Friedrich III.” opened with her 
15-centimeter quick-firing guns on a floating target 
towed by the cruiser “Hela.” Hitherto five or six 


shots a minute, with four or five hits, have been held 
to be a good record for each gun. 


But the “Kaiser 





TURNING A MALLEABLE GLASS CHIMNEY. 


Friedrich III.” fired eight shots a minute, and all were 
hits. Then the two ships steamed away from each 
other at full speed, while the battleship opened fire 
with her 24-centimeter guns, her 8.8-centimeter quick- 
firing guns, and with her machine guns. The results 
were almost equally satisfactory, as there were only 
isolated misses, and the target was very soon knocked 
to pieces; a second target was then brought up, and 
also at once destroyed. The “Kaiser Wilhelm II.” 
fired on August 19, and the winner of the Kaiser's 
prize will not be settled until the fleet maneuvers are 
at an end. 
- oe — 

What is said to be the largest and heaviest anchor 
ever made was recently forged at the Charlestown, 
Mass., Navy Yard. It weighs over eight tons and cost 
nearly $2,000. It is 15 feet long over all and 9 feet 6 
inches wide over the points. The palms are 32 inches 
wide. The cable for this anchor is unique also, as 
regards weight, each link weighing 60 pounds; 360 
fathoms (2,160 feet) of it are to be supplied, 





FORMING A CHIMNEY. 
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THE LOOMIS CARBURETER AND MUFFLER. 
The two essentials in a gasoline vehicle are a relia- 
ple carbureter for positively feeding the engine with 
the gasoline and a muffler which will efficiently muffle 
the noise of the exhaust and at the same time avoid 
any back pressure on the engine piston. Our illus- 
trations show articles of this description which have 
stood the test of experience perfectly, having been in 
use for some time on vehicles manufactured by the 
Loomis Automobile Company, of Westfield, Mass., and 
first exhibited at the 1900 New York Automobile Show. 
Their vehicle was considered by many as 
being the lightest, neatest, and most highly 
powered for its size of any exhibited at that 
time. 
The carbureter, as improved by the in 


yentor Mr. G. J. Loomis, is constructed on 


TENT 


the welJ]-known atomizing principle, having a 
float feed chamber in the larger portion, the 
inlet of gasoline to which, located on the ex- 


terior, is controlled by a needle valve at- 
tached to the underside of a cork and alumi- 
nium float 

The float maintains the level of the gaso- 
line in the small vertical tube on the outside 
of the float chamber at the point where the 
horizontal tube crosses it In the horizontal 
tube is a needle valve, which is set once for 
all at the proper point by rotating the thumb- 


screw shown to the right or left The needle 





valve, when thus set, can be locked by the 
small set-screw When the motor is turned 
over it aspirates air through the large verti 
cal engine supply pipe, and this air, rushing 
upward past the small! nozzle, draws up suffi- 
cient gasoline to make the explosive mixture. 
The gasoline thus sprayed upon the fine wire 
gauze directly over the nozzle is thoroughly atomized 
and absorbed by the air, so that it enters the motor 
a perfect gas and not, as in some other forms of this 
device, a moist spray 

In starting the motor the carbureter is “primed 
by striking the small pin on top of the float chamber 
sharply a few times with the finger. A larger amount 
of gasoline is thus admitted than is necessary, flooding 
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the chamber to such an extent as to cause an over- 
flow into the suction pipe, where the gasoline falls on 
fine wire gauze located below the nozzle. To secure the 
most efficient results the carbureter should be located 
in such a position as to have warm air drawn in past 
the feed nozzle, and it is generally placed if possible 
directly over the exhaust pipe of the motor. Although 
the air is hot when it enters the suc- 
tion pipe, the top of the latter above 
the carbureter will be found nearly 
ice cold when the apparatus is in 


THE LOOMIS CARBURETER. 


operation, so great is the absorption of heat occasioned 
by the rapid evaporation. 

The construction of the Loomis muffler can readily 
ye seen from the illustration also. It is planned in 
a special way for the purpose of breaking up the 


sound waves as much as possible, and yet avoiding 
right-angled turns in the muffler and thus preventing 
any back pressure or choking of the exhaust. The 
exhaust burnt gases 
enter at the lower end 
of the central pipe, and, 
cushicning themselves 
against the upper end, 
rebound and pass 
through holes in the 
pipe into the first or 
lower chamber. From 
there they are carried 
through numerous small 
pipes to the center of the 
second and third cham- 
bers respectively, after 
which they pass out into 
the air. By thus con- 
ducting the gases from 
the center of each cham- 
ber through tubes, in- 
stead of simply letting 
them pass through holes 
in the separating parti- 
tions, the gases have a 
chance to expand and 
pass through quietly, in- 
stead of with the whist- 
ling sound common to 
some mufflers. The area 











AN AUTO THRASHING MACHINE. 


of the tubes connecting 
the chambers is an 





THE LOOMIS MUFFLER. 
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eighth larger than that of the exhaust pipe, while 
that of the holes of the exhaust pipe is twice as great 
as the area of the latter. The result is that there 
is little or no back pressure developed, while the sound 
of the exhaust is deadened by the outer aluminium 
shell and asbestos packing between it and the inner 
shell of sheet metal. The mufflers have been used 
successfully on large marine and stationary 
engines and have proved very effective ia 
deadening the noise of the exhaust. 
ee 
VARIOUS APPLICATIONS OF THE GASOLINE 
MOTOR. 
BY PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 
It is not difficult to foresee that the automo- 
bile motor of the gasoline type, designed as 
it is for lightness combined with maximum 
power, is soon to find its application as a 
fixed motor in various kinds of industrial 
work, especially in the form o? small and com- 
pact groups in which the motor is directly 
coupled to dynamos, pumps and various ma- 
chines. A number of newly-designed groups 
of this kind were brought out at the last Paris 
Automobile Show, and the constructors seem 
to be fully aware of the extensive application 
which the gasoline motor is likely to have, 
especially in plants where a fixed motor of the 
usual type would be too heavy and cumber- 
some. The De Diou Company seem to have 
taken the lead in the construction of light in- 
dustrial groups of this kind and have especial- 
ly studied the application of their motor in 
agricultural works. The first photograph 
shows a motor of this form coupled directly to 
a small dynamo. The motor is of the usual 
automobile type, except that it is water-cooled, 
the cylinder being surrounded by a water jacket in 
which there is a constant circulation by the pipes seen 
on the right and left. The characteristic feature of 
the system is the use of an electric regulator which is 
attached to the motor. It acts on the voltmeter prin- 
ciple, and when the voltage tends te rise above the 
proper point a simple electro-magnetic throttling de- 
vice acts upon the supply pipe of the motor and thus 
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This method, which is simple 
and ingenious, does away with the usual rheostat regu 


diminishes the speed 


lation of the dynamo, and in fact the little group works 
with a remarkable regularity and is thus well adapted 
lighting, charging 
lators, and especially the batteries of electric automo 


for are and incandescent accumu 


bilew it may be used also for operating agricultural 


machines by means of a pulley fixed on the end of the 
shaft In this case the dynamo works without load, 
but ite voltmeter action still continues and it regulates 


the speed of the motor rhe different uses of such a 


light and convenient plant need not be dwelt upon; 
its fitness for laboratories, domestic lighting, are pro- 
jectors, out-of<door work, farm use, ete., is at once 


apparent rhe consumption for a 4 horse power group 
of this kind, giving 110 volts and 20 amperes, is reck 
oned at 0.5 gallon of gasoline per hour; this corres- 
ponds to 40 lamps of 16 candle power, or 60 of 10 
Counting the gasoline at $0.30 per gallon (in 
France), the lamp of 10 candle 


power is only $0.002 per hour, and with larger motors 


candles 
consumption for a 


it is atill emaller 

Another view shows the same type of motor coupled 
to a centrifugal pump. The pump is placed, with the 
motor, on a cast-iron base in the interior of which is a 
Above is 
he cylindrical gasoline reservoir, and on the right a 
wcond reservoir which supplies the water for cooling 
the motor motor is in this case 
1,400 revolutions per minute. It is started by 
the crank and chain-wheel arrangement seen in front. 
A pump of this kind is well adapted for agricultural 
irrigation, also for drainage and 
It would render good service on ship 


space for the Induction coil of the igniter 


The speed of the 


about 


use, especially for 
domestic supply 
board and in many other applications, and on account 
of its small space and weight it can be easily mounted 
on a carriage and made portable. Pumps of this kind 
are now built from 1 to 8 horse power and will deliver 
from 2,000 to 30,000 gallons per hour A number of 
pumping plants have designed for furnishing 
Villages with drinking different 
France, and especially in Normandy 

Two other applications of the 
agricultural use are 
first of these is a 
type, worked by a smal! motor which is concealed from 
in the photograph 
over most of the motor-driven threshing machines is 
that the motor, instead of being installed upon a sep- 
arate carriage 
and the plant is thus easier to transport 
outfit was one of 
tion. The whole is installed 
the motor, which is belted to a common shaft 
which the different devices are operated 
la the 
from a second pulley and last a butter-worker with a 
corrugated cylinder 
table. 


been 
water in parts of 
motor for 
The 
Foulon-Blondeau 


gasoline 
shown in the engravings 
thresher of the 


view The advantage of this plant 


is mounted directly upon the thresher 
The dairy 
the interesting features of this sec 
upon a table: below is 
from 
To the right 
barrel-churn worked 


cream-separator, then a 


which moves over the revolving 
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HEADLIGHT WITH A VERTICAL BEAM. 

A new type of 
put in 
Paul Railway 
plication among the railroads of this country It is 


headlight which has recently been 


service by the Chicago, Milwaukee and St 


promises to have a very extended ap 


an electric headlight 
powerful ray 
also projects a powerful 


which, in addition to sending a 
slong the tracks in front of the engine, 
vertical beam. The vertical 
beam makes a very decided illumination in the 
heavens, so much so that it is possible not only to de- 


tect the presence of an engine, but also in many cases 


to follow its path and determine in which way it is 
heading. An engineer is by this means placed in 
touch with the movements of other trains in his 


vicinity, and is enabled to detect their presence where, 
if they carried 
he would be unaware of their location 
modern refinements of block automatic 
signaling are supposed to take care of the proper loca 
tion of trajns with respect to one another, leaving it 
to the engineer to look out merely for his own par 
ticular signals. But 
elaborate systems break down, and where the eternal 
watchfulness and cool nerve of the man at the throttle 
are all that stand between a trainload of people and 
disaster. Ti is mainly with a view to assisting the 
engineer in exercising a guardianship over his train 
which shall not be absolutely dependent upon signals, 
and so averting those disasters which even now occur 
on the best regulated roads, that the idea of the 
vertical-beam headlight was devised Its greatest 
value will be shown on roads where the curvature is 
heavy and the line is located in canyons or runs large 
ly in deep cuttings, or through heavily wooded coun 
tries, under any conditions, in short, where the hori- 
zontal-beam headlight would be visible for only a 
limited distance ahead. Then again on single-track 
roads, where trains are running in opposite directions 
and meeting, or supposed to meet, only at certain 
specified stations, the new headlight will have its 
greatest value. Many a head-on collision has occurred 


headlights, 
Of course, the 


ordinary horizontal beam 


systems and 


there are cases where the most 
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because the trains were running on curves or in hilly 
country, and were unable to detect each other's pres- 
ence until the distance between them was too short 
to avoid disaster. With the vertical beam, of course, an 
approaching locomotive can be located when it is bid- 
den from direct view by a curve or an intervening hill. 
The headlight equipment, which is built by the 
Edwards Railroad Electric Light Company, 
of four parts: first, the motor, a simple-acting steam 
turbine; secondly, the dynamo, mounted on the same 
axle with the turbine and designed to yield to the 
are light a current of from 30 to 33 amperes and from 
80 to 33 volta; thirdly, the lamp, including the arc, 
the deflectors and the case; and fourthly, the bed 
plate on which the whole apparatus is mounted. 
The steam turbine is provided with a propeller wheel 
which is wholly constructed of rolled steel. It has 
a factor of safety of about 7, fox while the normal 
speed of the engine and dynamo is about 2,000 r. p. m., 
the wheel will withstand successfully a speed of about 
14,000 r. p. m. The speed of the engine is held con 
stant, or practically so, regardiess of change of load or 
initial pressure, by a efficient governor, 
which is so arranged with relation to the other parts 


consists 


simple and 
of the engine as to be easily and readily accessible, 
should oceasion demand. The wheel shaft is journaled 
in ball bearings, and the coefficient of friction is 
so low that the running to its 
full speed, under a pressure so slight that a pointer 


turbine will operate, 
upon a 180-pound steam gage will not leave its stop, 
the gage being connected between the governor valve 
and the nozzle. 
east-iron housing so designed as to thoroughly protect 
The lubrication 


All the moving parts are incased in a 


it from the elements, dust, dirt, etc. 
is automatic and is provided by loose rings feeding the 
oll to the ball bearings from the oi) wells 

The 
for the particular purpose for which it is used 
field is differentially 
so arranged that a burned-out armature is impossible. 
point of the cir- 
how 


designed 
The 
wound, and the electric circuits 


dynamo is of peculiar construction, 


Should a short circuit occur on any 
cuit, the current is neutralized, and no matter 
long the engine may run or the armature rotate, there 
no production of current until the 
As soon as this is done the 


will be whatever 
short circuit is removed 
performs its functions and 


The current densities throughout the whole 


dynamo proper operates 
as usual, 
machine are very low, so that a minimum heat effect 
is produced, regardless of extremes of temperature or 
other conditions which might affect the resistance of 
Low-resistance carbon brushes are used, 
little 


long 


the machine 
and many 
deterioration of 


months of constant wear show very 
large and 


and profuse lubrication 


these brushes. Very 
journal bearings are provided 
is secured through the medium of loose rings dipping 

An important feature of the equip- 
lamp with its parabolic reflector. It 


into the oil wells 
ment is the are 
is strongly made, and care has been taken to insure a 
steady and constant light, free from flicker. 

A valuable feature of the equipment is the provision 
outside the 


of an deflector, 


goggle at an angle of 45 deg. and in such a position as 


auxiliary plane placed 


to intercept about 40 per cent of the whole volume of 
light 
it vertically 


issuing from the parabolic reflector and direct 
This 


Reaching to a great 


forms a constant 


height, and on 


vertical beam 
warning signal 
cloudy nights striking the clouds, it can be seen for 
many miles. In fact, upon the Big Four road it has 


been seen for a distance ef 21 miles, and on the Chi- 


cago, Milwaukee and St. Paul road it has been seen 
for a distance exceeding 16 miles. The horizontal 


beam is very powerful, showing up clearly three-quar- 
ters of a mile to a mile, on a clear stright track, ahead 
of the locomotive bearing it 

Perhaps the only valid objection that was raised to 
the electric headlight is the fact that upon a double 
tracked road there might be some tendency to blinding 
an approaching engineer. To guard against this con- 
tingency the apparatus is provided with a translucent 
shade, within the goggle, which may be drawn at will 
by the engineer when he is at the proper distance from 
an approaching This shade destroys the 
strong glare of the light, giving the effect of frosted 
glass. As soon as the approaching train is passed the 
again gets the full 


engine 


engineer releases the shade and 
value of the light. 

The whole apparatus is generally mounted upon one 
cast-iron bedplate, and it is the work of only six or 
ten hours to apply the equipment to the locomotive. 
All that is necessary is to secure the bedplate at the 
proper place on the smoke arch by means of brackets 
bolted thereon, the running of a_ three-quarter-inch 
live steam pipe from the cab, and the passing of a one 


and one-quarter-inch exhaust pipe into the smoke 
arch. 
+ 8 + 
New Deatsch Airship. 
M. Henri Deutsch will soon make an ascent from 


the Aero Club’s grounds at Saint Cloud, Paris, with 
his new airship, “La Ville de Paris.” The outcome of 
the ascent will be awaited with interest. 
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Correspondence, 
= ———___. 
The Use of an Artesian Well for Power, 
To the Editor of the Screntiric AMERICAN: 

In a recent issue of your valuable publication I no. 
tice an article under the heading of “Power from an 
Artesian Well.” 

I write this to say that there is in this (Hale) county 
an artesian well 10 inches in diameter that throws 
out a volume of water sufficient to run a grist mill, 
cotton ginnery and cotton press and a sawmill. The 
well is about 600 feet deep, and was bored fifty years 
ago by Col. Samuel Pickens on the plantation twelve 
Ala., known as the 
owned by Lee M. Otts, Esq. 
The’ water force from the well 
that a silver dollar thrown into its mouth will not 
sink, but will be thrown out. The gusher has diminp- 
ished little in the amount of water furnished 
during the half century it has been running. To 
give an idea of the amount of water that is thrown 
from the well, will state that the trough surrounding 
it is four feet across, and when the water falls back 
it comes near filling the trough from side to side. 

The mill and ginnery run by the water from this well 
is situated on a hill-side about a hundred yards away, 
and the water is carried to it by means of a canal cut 
in the solid lime rock. Just under the mill house is 
a well 3 feet across and 40 feet deep. In this well, at 
a depth of 25 feet, is a turbine wheel and the water 
from the canal is turned on it when it is desired to 
run the machinery. A tunnel from the bottom of this 
40-foot a distance of 100 yards— 
ranging upward—and empties the waste water from 
the mill into a branch. Wan. E. W. Yerpy. 

Greensboro, Ala., September 1, 1902. 
> +o 

How Does the Spider Spin Its Web? 
To the Editor of the Scientiric AMERICAN: 

I was very much interested in an article that ap- 
peared in your paper of August 23 about the mystery 
of spiders stretching their webs across highways and 
other long distances. 

Every observing country boy has noticed these won- 
derful feats of the spider in suspending his bridge 
from one point to another, high in air. My father 
often told us how he and his father, while crossing 
a bridge over the Merrimack River in Boscawen, N. 
H., early one morning, saw a spider’s web extending 
clear across the river from one point direct to another, 
must have been at least 250 or 300 
was just appearing over the treetops 
and shone upon the web, so that it was distinctly 
seen the entire length. They speculated how the 
spider could have spanned the stream with his web. 
Certainly the web could not have been strung by the 
help of the wind, which, nine times out of every ten, 
blows down the river in this locality. The prevailing 
winds in New Hampshire are from the northwest; 
and the river at this point flows from the northwest 
and runs southeast; the bluffs are quite high on each 
side, from which it follows that the east or west wind 
could not have blown strong enough at this point to 


miles southwest of Greensboro, 


“Goodrum Place,” 


comes up with such 


now 


very 


well has been cut 





a distance that 


feet. The sun 


have carried the web across. 

Every knows that large 
spiders can walk on the water, or rather run. I have 
seen them frequently go so fast on the water that one 
could hardly see them. I have thrown them into the 
water many times, where the current was swift, to 
see how soon they would reach the shore. To anyone 
not familiar with this insect it would be surprising 
to see how swiftly it can run over the water. 

My grandfather thought that the spider ran across 
the river, although the current was deep and strong 
at this point. But my father could not agree to this 
proposition. He said it would be impossible for a 
spider to regain the other shore so directly across and 
then carry his web so high above the water and 
fasten it to the tree branches on the opposite side 
without getting the web entangled in the branches in 
climbing the trees. Neither of them could solve the 
mystery. I have noticed in attics and barns that 
spiders spin their webs from one rafter to another at 
an angle of about 30 or 40 degrees. I have also seen 
them spinning webs from one branch of a tree to an- 
other. They seem to jump from one branch and 
swing on the web so as to reach the lower branch at 
sometimes an angle of 40 degrees or less. Webs 
formed on these angles are frequently seen. The 
upper cable seems to be the one that holds the web; 
and below this cable the web is spun. But how a web 
is thrown directly across a road or river is beyond my 
comprehension, unless the insect after having crossed 
the river, attaches the web to some bush, then climbs 
a tree, and spins down to the web, detaching and 
carrying it to the higher branches. This the spider 
can do, I am sure, for I used to like to break the 
webs in order to observe how carefully the insect 
would pick up the broken strands, mend them, and 
then carry the broken ends to their proper places. 
LYMAN JACKMAN. 
1902. 


open-eyed countryman 


Concord, N. H., September 1, 
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Klectrical Notes, 

A Russian specialist has decided that, contrary to 
the general opinion, electric light plays less havoc 
with the eyes than other forms of artificial light. He 
bases his deductions on the fact that disease and dam- 
age to the eye are proportioned to the frequency of 
the closure of the lids. He found that the lids close 
in a minute 6.8 times with candle light, 2.8 times with 
gas light, 2.2 times with sun light and 1.8 times with 
electric light. 

A recent number of the Bulletin of the French Physi- 
cal Society contains a note on a new “electric valve” 
for transforming reciprocating currents into direct cur- 
rents, due to M. Nodon. This “valve” is based on the 
property, discovered by Buff in 1857, that an aluminium 
electrode plunged in an electrolyte offers a great re- 
sistance to the passage of a current in which it is the 
anode. The efficiency of M. Nodon’s apparatus, as 
measured by a wattmeter, reaches 75 to 80 per cent 


The General Telegraphic Department of Germany 
has tested the octuplex system of typographic tele 
graphy invented by the late Prof, Rowland, of Johns 
Hopkins University. The government will test the 
apparatus on all lines between Hamburg and Frank- 
fort. It is claimed that the octuplex system will en 
able 18,000 words per hour to be sent over a single 
wire by 20 operators. The system now most widely in 
use is the Hughes, by which only 2,200 words per hour 
can be sent. 

A correspondent of the Electrical Review has writ- 
ten an earnest appeal for the standardization of the 
catalogues and other literary matter circulated by the 
manufacturing and supply concerns of the country. 
The writer said he was connected with one of the 
larger electrical companies, and had on file a great 
many catalogues and bulletins to which he had con 
stant occasion to refer, and the work of keeping this 
mass of matter together would be greatly facilitated 
if they were of uniform size. Out of 3,500 catalogues 
in his care, he said, there were no less than 500 dif- 
ferent sizes. 

Capt. Chevallier’s electric target, which was de- 
scribed some time ago in the columns of the Sctentiri 
AMERICAN, is meeting with marked success in France. 
At a recent contest held in Rouen five targets were 
used. So large was the number of entries at this con 
test that it was impossible for all the contestants to 
participate. From the 12th to the 28th of July, 68,072 
shells were fired with the French army-gun, model of 
1899, caliber 8 millimeters, a test which surely speaks 
well for the durability and efficiency of the device. 
The electric target has been installed at Peronne for 
the purpose of testing French and foreign guns. The 
device will doubtless meet with no slight success. 

It is announced that the speed trials on the Berlin- 
Zossen railway will be resumed next year, and in the 
meantime work has been begun on another train es- 
pecially constructed for the purpose. This train will 
have a number of remarkable innovations. In the 
first place, it will be covered entirely with a series of 
metal plates resembling somewhat the scales of a fish, 
and these, it is thought, will reduce the matter of 
wind resistance to a minimum. This was found to be 
a more serious factor than had been anticipated, and 
is supposed will prove the keynote of success. An- 
other innovation to be tried will be a conduit running 
along the top of the train to carry the smoke to the 
rear. 

Owing to the number of accidents that have beem 
caused by the tramears in Birmingham (England) 
running down people, the authorities are experiment- 
ing with a new type of automatic guard or efficient 
life protector fitted to the vehicle for the purpose of 
mitigating fatalities. The designing of an efficient 
guard for this purpose is not a simple matter, since 
the government Boze'd of Trade refuses to sanction 
any guard projecting beyond the front of the steam 
engine of the car. The automatic guard is simple in 
construction. There is a hanging gate at the front of 
the car, and this when struck by an object releases a 
catch, and a spring forces the life guard proper hard 
down onto the rails. The gate in front swings loosely 
to and fro. The slightest touch almost from any 
cbject coming into contact with it causes the gate to 
loosen a catch behind. This catch holds an iron rod 
which is attached to the second gate or guard, made 
Strong and very broad, and fixed horizontally and pro- 
jJecting in front of the wheels. When this catch is 
released, the front part of the guard falls dead on the 
rails. It is kept there by a powerful spring, so that 
it is impossible for anything to pass underneath it. 
When the guard has once come down, it has to be 
Placed in position again by a catch which is fixed on 
the driver’s footboard. In the large majority of acci- 
dents the person falls in front of the car, and in such 
cases the simultaneous working of the hanging gate 
and the guard prevents the victim from passing under 
the wheels. The guard works automatically with the 
hanging gate, so that if no obstruction meets this, it 
does not fail. 
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Engineering Notes. 

An amount of money has been raised sufficient to 
guarantee the success of the scheme to establish a 
John Fritz medal, to be awarded yearly to the origi- 
nators of the most useful scientific and industrial 
achievement. An effort is being made by the pro- 
jectors to make this a distinction not second to Besse- 
mer’s gold medal awarded by the Iron and Steel Insti- 
tute. The medal will be awarded by a committee 
representing the American Society of Civil Engineers, 
the American Institute of Mining Engineers, the 
American Society of Mechanical Engineers and the 
American Institute of Blectrical Engineers. A year’s 
deliberation is necessary before any award shall be 
made, and the sanction of three-fourths of the com- 
mittee must be had. The eightieth birthday of John 
Fritz will be observed in New York on October $1 by 
a dinner which will be participated in by the leading 
mechanical and electrical engineers of the country. 


A novel steam generator has been devised by Mr. 
Henry Braby, an Australian inventor, wherein the 
requisite water tubes are bored lengthwise through 
flat copper blocks of 83-inch or more thickness, the ends 
of the holes being connected by semicircular bends so 
as to form a continuous tube from one side of the 
block to the other. The blocks are so arranged that 
the hot gases from the furnace pass around a lower 
one, beneath a second and around this beneath a similar 
series of tubes in the cast-iron top of the boiler. The 
water is fed into the ivon tube, Where it becomes 
heated, then it passes successively through the top and 
bottom series of copper tubes, and enters a receiver as 
steam under a pressure of 100 pounds or more. It is 
claimed that, for the same power, this generator occu- 
pies only a tenth of the space of a multitubular boiler, 
and is only one-fourth the weight, while it cannot be 
exploded, is self-cleaning, and it can be heated to 100 
horse power capacity in ten minutes. 

Some interesting facts concerning the depth of, and 
cost of constructing, deep-level tubular railroads in 
London have been given by the various syndicates, 
such as the Yerkes and Morgan, interested in the ex- 
tension of electric rapid transit in the English metrop- 
olis, before the Parliamentary committee investigating 
the schemes. In the case of the Brompton and Picca- 
dilly Cireus Railroad, under which, by a link with 
the Great Northern and Strand Railway, through com- 
munication will be obtained from Earls’ Court in the 
southwest, to Finsbury Park in the north of the city, 
the cost of tunneling, including platforms, lifts, etc., 
will be $650 per yard at the stations, and $240 per 
yard for the rest of the line. The average depth of 
the line is to be 60 feet. In the case of the Charing 
Cross, Euston, and Hampstead Railroad, the depth of 
the tube beneath Hampstead Heath will vary from 
110 feet to 196 feet. In the construction of the Central 
London Electric Railroad, the depth of the track below 
the street level varies from 80 feet to 120 feet. In the 
construction of these deep-leve! railroads the pulling 
up of the streets is forbidden, the constructors having 
to direct their operations from the sites for the sta- 
tions. By this means no dislocation of the vehicular 
traffic of the street is caused. 

The British Government is carrying out the first 
complete geodetic survey of South Africa. According 
to the recent report issued by the royal astronomer at 
the Cape, the Geodetic arc of meridian has been car- 
ried to the Zambesi. The country near the Zambesi 
Valley has proved the most difficult for surveying. The 
observing season is a very short one, as transport from 
Salisbury cannot begin until the rain ceases in March. 
In many places grass six feet in height was encoun- 
tered, and as the natives commenced to burn it in 
July, the smoke caused a cessation in the work, as it 
was impossible to carry on the observations under 
such conditions. In the past season’s work progress 
was most seriously delayed by difficulty in procuring 
oxen for transport. The original plan was that the 
reconnaissance and beaconing parties should start 
some weeks in advance of the observing party, but 
this became impossible because of the delay in trans- 
port equipment. Heavy clearing work and ray-cut- 
ting had to be done in some places, and progress in 
reconnaissance and beaconing could not be made to 
keep pace with the observing. At the more Northern 
stations first the wagons and the carts hed to be 
abandoned, and all transport had to be done by native 
carriers. As the result of these delays, two, perhaps 
three, of the stations south of the Zambesi, yet require 
to be occupied with the goedetic theodolite. In the in- 
terval between the work of the last two seasons the 
wires used in measuring the base near Salisbury were 
recompared at the Royal Observatory, the measure- 
ment of the angles from the Salisbury base to 
the main triangulations was completed and signals 
were exchanged for longitude of Salisbury. The oper- 
ations northward from the Zambesi will involve an 
entirely new departure. Observers and supplies will 
be landed at Chinde and carried up the Zambesi be- 
yond Zumbo, when transport by native carriers will be 
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Automobile News, 

The programme has been announced for the next 
international automobiie and cycle show, which will 
be held at Paris under the auspices of the Automobile 
Club in the Grand Palais, from the 10th to the 26th 
of December next. This will be the fifth exposition 
of the kind, and will no doubt be as great a success as 
last year’s show. The exhibits have been divided into 
sixteen classes, of which the firat tncludes automobiles 
of all kinds, motor-cycles and all vehicles using me- 
chanica! traction. Only the constructors are allowed 
to exhibit in this class, but exceptions are made in 
favor of foreign exhibits. A special category is made 
for the heavy-weight vehicles, tractors, etc. The sec 
ond class includes cycles, and the third, material of 
construction and tools for the manufacture of auto- 
mobiles and cycles. Next come the tires, trucks and 
mechanical parts, detached pieces, motors, etc, Auto- 
mobile boats and airships are also provided for, and a 
special effort will be made, as last year, to bring out 
the practical applications of alcohol. As to the cus- 
toms regulations, the commission is to take the neces- 
sary steps to have the exposition made a place of 
deposit, if possible, so that products can be entered 
free of duty on condition that they are exported after 
ward. Demands for space should be addressed to the 
Commissariat General de l'Exposition, 6 Place de la 
Concorde, before the 10th of October next, where copies 
of the rules can be also obtained on request. 


Now that the Gordon-Bennett cup has passed from 
France to Bngland, the British Ciub is making an 
effort to have the next international race held in that 
country, as heretofore it has always taken place in 
France. To do this, however, permission must be ob- 
tained from the authorities, and this may not be an 
easy matter. A member of Parliament, the Hon. Scott 
Montagu, a prominent chauffeur, has introduced a bill 
which will rank automobiles on the same footing as 
other vehicles as to travel over the routes. If the 
bill is passed, the next step is to obtain the permission 
of the local authorities. Supposing that the race is 
finally organized, it will probably be held from 2 to 
8 o'clock in the morning so as not to interfere with 
the traffic, and during two days. There are sev- 
eral different routes which might be chosen. That 
of London to Edinburgh covers 400 miles, but has a 
considerable traffic, even during the night, which 
makes it undesirable. The route from Preston to 
Glasgow, through the North, would be preferable, as 
the roads are fairly good and the population is not 
very dense. Another route is in the region of Kendal 
and would pass by the Cumbrian Mountains, climbing 
a 10 per cent grade from Penrith to Carlisle; from 
here starts a fine route of 100 miles leading to Glas- 
gow; from there the racers would cover 50: miles to 
Edinburgh and would then proceed to Newcastle or 
Sunderland. 
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Khe Current Supplement, 

The interesting article begun in the last issue of the 
SuprLeEMENT on the Krupp exhibit at the Diisselderf 
Exhibition is concluded. This last installment is il- 
lustrated just as fully as the first. Mr. Edward R. 
Taylor describes tersely his method of making bisul- 
phide of carbon in the electrical furnace. The method 
is of rare interest to the electro-chemist. Dr. F. A. C. 
Perrine discourses very fully on long-distance power 
transmission, a subject on which he is a recognized 
authority. The Northrop loom, one of the most in- 
genious pieces of textile-making machinery ever in- 
vented, is described by Mr. Irving U. Townsend. A 
new method of carving by machinery is described. 
The recent death of Prof. Rudolf Virchow, the 
most famous of modern pathologists, renders a_ bio- 
graphy and an account of his life-work of great im- 
portance, “The Relation of the Psychic Life to the 
Nervous System” is the title of a lecture recently de 
livered by Prof. E. G. Conklin, of the University of 
Pennsylvania, before the Philadelphia Society of Ethi- 
cal Culture. The paper will doubtless interest our 
psychological readers. The Consular Notes, Trade 
Notes and Selected Formule will be found in their 
usual places. 


—— + © + a 


Another Pelee Eruption, 

Again the terrible Mont Pelée of Martinique has 
wrought havoc in the stricken island. In an eruption 
which .almost paralleled that of last May, svreading 
some five miles farther eastward, over two thousand 
persons lost their lives. After the catastrophe of last 
May most of the inhabitants fled, but those who re 
mained were removed by the officials. Assuming that 
the vicinity of the volcano was safe, the people were 
transported back two weeks ago to their homes. Then 
came this last blow. Warships and steamers are tak- 
ing the people from the coast towns and villages, 
whither the inhabitants from inland places have fled. 
It is said that the eruption was one of the most violent 
yet experienced. Detonations were heard as far as 
the island of St. Kitts. La Soufriére erupted almost 
simultaneously with Mont Pelé, 
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THE ENLARGEMENT OF THE UNITED STATES 
CAPITOL 


BY WALDON FAWCETT. 
of the 
world, 


The Capitol at Washington, famous as one 
rchitectural masterpieces in the 
most extensive 


This state 


most notabie a 
will, in the near future, receive the 
addition which haa ever been made to it. 
ment is especially significant from the fact that the 
building has comprised a series 
of additions to a nucleus of meager 
present project dates from the spring of 


Capitol was directed 


entire history of the 


rather propor 
tions. The 
1901, when the architect of the 
by act of Congress to prepare plans for the extension 
portion of the Capitol, for the renova 
tion and decoration of the Rotunda and for the erec 
tion on ground adjacent to the Capitol of a fireproof 
storage and power-plant purposes. 

Presumably no architect would have the temerity 
to suggest any radical change in the structure of the 
Capitol; but in the interest of adherence to the pres- 
ent style, it is particularly fortunate that plans for 
such as is now contemplated were 
handed down to the present architect of the Capitol 
from his distinguished predecessor, the late Thomas 
U. Walter, architect and engineer, perhaps best known 
to fame as _ the 
creator of the great 
white 
Capitol and the 


of the central 


building for office, 


an enlargement 


dome of the 


marble wings now 
occupied by the 
Senate and House 
of Representatives, 
respectively Not 
only was the en- 
largement of the 


Capitol provided 
for in the plans 
prepared years 


ago, but the exten- 
sion soon to be 
undertaken will in 
reality but carry 
out the original 
conception of an 
enlarged Capitol as 
evolved by Archi 
tect Walter at the 
time he planned 
the Senate and 
House wings and 


capped the struc 
ture with its state 
ly dome. More 


over, the new por 
tion, instead of 
appearing 
gruous or out of 
harmony with the 
preseat pile, will 
actually add to the 
majesty of the en 
sembie effect. 

The old 
building, 
by George 


incon 


Capitol 
fostered 

Wash 
ington and de- 


signed by Thorn 
ton, was consid 
ered to afford, 


when completed in 
1830, ample accom 
modations for the 
then existing and 
probable future 
needs of the coun- 
try. However, the 
tremendous prog- 
ress of the nation 
soon rendered im- 
perative the pro 
vision of 
space, 


more 
Then came 
the first extensions begun in 1851 and completed in 
Architect Walter car- 
ried out the construction of the marble additions at 
the north and south. In this, as in all his work in 
connection with the Capitol, the architect adhered 
faithfully to the spirit of the original; and realizing 
at the same time, that the future might again find the 
Capitol inadequate in 


1859. Congress authorized and 


accommodations, he devoted 
much time to the preparation of plans for an extension 
to the eastward of the present building—an addition 
which would harmonize with what already existed, and 
also give additional beauty to the splendid dome which 
he designed and erected and which he hoped would 
one day grace a completed structure. The 
nent architects have agreed that in meeting present 
exigencies it wovld be unwise to alter the original 
plan in any particular as concerns the exterior 
proportions and alignments. The construction of the 
addition contemplated will cost approximately $2,500,- 


most emi- 


Scientific American 


000, and while it involves the removal of the old 
portico at the east, it does not involve the removal of 
the principal walls of the old and historical portion of 
the Capitol. The present front wall of the old build- 
ing remains as the rear wall of an open court, which 
lights the west side of the proposed addition. It is 
difficult for even the persons thoroughly familiar with 
the building to appreciate what an enormous addition 
will be made to the capacity of the structure by this 
new construction. The area will be increased in the 
aggregate from 132,730 square feet to 184,120 square 
feet, an increase of 61,390 square feet, or 38 per cent. 
Otherwise expressed, the increase of the capacity of 
the building amounts to 1,854,400 cubic feet, of which 
amount 1,068,000 cubic feet are provided in the new 
east front, or in other words, the addition to be built 
eastward from the central portion of the building as 
at present constituted. To the reader dependent upon 
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DESIGN FOR THE ENLARGEMENT OF THE UNITED STATES CAPITOL AT WASHINGTON. 


recollections of the appearance of the Capitol, or even 
upon consulting a picture of the building as it at 
present appears, it may seem well-nigh incredible that 
there is available space for such an addition as is pro 
posed with so slight a departure from the present 
As a matter of fact, however, the central 
leading to 


perspective. 
flight of marble 
the portico of the 


steps on the east front, 
rotunda, is indented twenty feet 
within the line of the two marble wings. Not only 
will all the space of this indentation be occupied by 
the addition, but it will project fifteen feet 
beyond the line of the wings, thus eliminating all sug- 
gestion of a rambling appearance in the building con- 
as well as any suspicion of the 


about 


sidered as a whole, 
undue size of the dome. In the interest of the main- 
tenance of absolute harmony, the extended front will 
be faced with a magnificent portico of fluted Corinthian 
columns, so elaborate and superior in general contour 
and size as to unmistakably dominate the porticoes of 





elf 
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the wings. In short, the new construction will not 
only convey an impression of greater depth and com- 
pactness in the entire building, but will also provide a 
larger, broader and consequently more imposing base 
for the massive dome. 

Admirers of the Capitol should welcome the planned 
enlargement by reason of the fact that it will give op- 
portunity for a much-to-be-desired uniformity of con- 
struction throughout the entire noble edifice. For 
years past it has been a matter of regret that the ma- 
terial comprising the older portion of the building 
was not marble, but scaly sandstone, which has re- 
quired constant repainting in order to preserve its ap- 
pearance. An opportunity is now afforded, however, 
to displace or cover over this unsatisfactory material, 
thereby restoring uniformity to the exterior of the 
building, and accordingly it has been determined that 
the facings of the extensions on both the east and 
west sides of the building shall be of marbie, conform- 
ing to the white marble of the Senate and House 
wings 

All the details of construction will also be the same 
as in the wings. No departure from this will be made. 
A person will be able to pass from either wing and 
through the new portion and see the same general 
structural and or- 
namental feat- 
ures. The mag- 
nificent entering 
vestibule, 108 feet 


eee eeen te 


marge fe TU" SB 


| > in length, will be 
but an enlar 

ged 

< example of those 
Samed 

}- at the east doors 

° of the Senate and 

House  respective- 


ly. The rooms will 
appear in interior 
° form like those in 
the wings, and will 
° be commodious 
and large, approxi- 
mating 22 by 30 
to 32 feet in di- 
mensions. The in- 
terior arrange- 
kJ : ment, it may be 
noted, does not 
conform to _ that 
outlined by Archi- 
tect Walter. The 
requirements of 
the times have ne- 
cessitated some 
departures from 
his proposals. The 
splendid marble 
| corridor leading to 
the Rotunda, 
which was his 
conception, has 
been retained, but 
the rooms on 
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PLAN OF THE CAPITOL AND OF THE PROPOSED EXTENSION 


either side of it 
have been rear- 
ranged. Under the 


modified plan it 
has been’ found 
possible to provide 
a total of sixty-six 
rooms — thirty- 
three apartments 
for the use of the 
Senate and a like 
number for the 
House of Repre- 
sentatives. 

The improve 
ment of the ro 
tunda presents 
some exceptional 
difficulties. The 
leading artists and 
architects of the country have been called in consulta- 
tion, and the conclusion reached that two things are 
possible—either that it may be simply redecorated as 
it is, or all the work below the cornice may be re 
modeled. Which plan will be adopted has not yet 
been definitely determined, although it is probable that 
there will be an adeption of the proposal advanced by 
Architect Walter for increasing the appearance of 
strength of the present pilasters by the addition of 
outer columns and a modified cornice above. The ad- 
ditional proposal, which is likely of acceptance, con- 
templates the addition of a casing of marble, suitably 
carrying of the same to the 
in marble. 





disposed as to color, the 
cornice and the reconstruction of the latter 
it is planned to reframe and somewhat 
elevate the historical paintings which now 
ornament the Rotunda, and form one of the features of 
popular interest in the Capitol. The approximate cost 
of this portion of the work will be $275,000. 


Furthermore, 
immense 
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QUEER CRAFT SEEN ON MY TRAVELS IN THE 
PHILIPPINES, CHINA AND SOUTH AMERICA. 
BY E. C, ROST, 

Our first view of Manila as we steam on a small 
Jaunch up the Pasig River to the landing stage dis- 
closes a panoramic assortment of shipping not equaled 
for strange and interesting features anywhere. At 
times this narrow river with its always rapid cur- 
rent is so com- 
pletely jammed 
or choked with 
shipping that 
navigation is 
attended with 
great danger. 

Here we find 
the huge, heavy 
casgoes in which 
merchandise and 
freight of all 
descriptions are 
transport- 
ed from the 
large steamer 
BALSA (BOAT BUILT OF GRASS) ON anchored in the 





LAKE TITICACA (PERU AND bay to the 
BOLIVIA.) wharf. These 
casgoes are of 


wood, about the size of an American canalboat, and 
are covered with a bamboo roof, easily removed in sec- 
tions. Over the after part of the boat the roof is 
considerably raised, thus forming a roomy cabin wherein 
live the navigator and family. It was in these boats 


that most of our troops were taken ashore from the 
army transports. 

Within a few blocks from the Captain of the Ports’ 
office at the landing stage we come to the Binondo 
Canal, on our way to the central or old port of Manila. 
They 


On this canal are used very curious ferryboats, 
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American method of collecting fares. In the river here 
we see many canoes or dugouts passing back and forth; 
these are made by the natives from solid logs, which 
are dug out, and they are impelled with a paddle. It is 
interesting to watch the natives pass up or down, with 
oragainstthe swift current, 
in these small craft laden 
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native boats are navigated in nearly every instance by 
women, who act as pilots for large vessels that enter 
the beautiful harbor of Hong Kong. It is not unusual 
to see a woman at the tiller wearing a huge umbrella- 
shaped hat and having fastened on her back a child. 





with all sorts of goods, 
produce, vegetables, fruits, 
grass for fodder, ete. 

I had the good fortune 
to travel south from Man- 
ila with Gen. Bateson on 
his memorable trip when 
he made the now famous 
bloodless treaty with the 
Sultan of Jolo, who con- 
trols one and one-half 
millions of people, who 
are perhaps the craftiest 
of all Filipinos. Our first 
stopping-place was at Ilo- 


ilo, island of Panay, 
which place had been 
burned by the natives. 


The island is famous as 
being the greatest sugar- 
exporting center in the 
archipelago. Here are 
used the double outrigger ferryboats which are one 
of the strangest sights in our far-off possessions. 
These boats are made of huge logs also dug out or 
burnt out. They are fitted with masts and carry from 
two to four sails. On either side is a bamboo out- 
rigger which distinguishes them from outrigger boats 
in other parts of the Pacific, where only one outrigger 
is used. Bamboo being hollow, intersected by many 
partitions running crosswise, is practically a tube 
of many airtight compartments; and as the bamboo 

grows to an extremely large 








| size, up to eighteen inches in 
diameter, these long airtight 
tubes are capable of sustain- 
ing great weight above water. 
In some instances on large 
boats, the bamboo is tied in 
bundles on either side of the 
boat, which are suspended 
from cross beams and rest on 









OUTRIGGER AND SAIL FERRYBOAT AT ILO-ILO, 
PHILIPPINES. 


are small, built of heavy timbers covered with a 
wooden flooring, over which is erected a skeleton 
framework of wood, in turn covered with a bamboo 
roof. Each boat carries about fifteen passengers and 
is impelled by means of a long pole dexterously 
handled by the native “fletero.” 

The change in management in reference to these 
ferryboats offered proof that the native is very sus- 
ceptible to, and capable of, conforming to American 
customs, which he imitates promptly. For years ii 
had been the custom to have a small tin can fastened 
directly under the roof of these boats; into this the 















passenger drop- 
ped a copper 
coin. Shortly 
after the arrival 
of the troops the 
discovery was 
Made that cer- 
tain persons, in- 
Stead of dropping 
& copper coin 
into the can, 
Would drop a 
Small stone or 
Hail, ete. It was 
the introduction 
of this latter 
custom which at 
once caused the 
hative boatmen 
to adopt the 


CHINESE PILOT BOATS AT HONG KONG, NAVIGATED BY WOMEN. 
(NOTE THE CHILD ON THE BACK OF ONE WOMAN.) 


the water. It is almost im- 
possible to capsize one of these boats, which attain 
remarkabie speed. With the same sail area they will 
outsail any boats in our home waters. They should 
form an interesting study for yachtsmen. These 
boats would circle quite around our 
steamer, the “Churraca,” an _  ex- 
Spanish transport, in a moderate 
breeze, while we were steaming at ten 
knots per hour. A landing is ef- 
fected by running the boats onto the 
sandy beach, when the passenger 
steps ashore. 

Our next port of call was Jolo, 
capital of the Jolo or Sulu group, 
where the negotiations which culmin- 
ated in the signing of the treaty be- 
tween the United States and the Sul- 
tan of Jolo were carried on. At this 
place we also find the double outrig- 
ger used on all native boats, be they 
the small dugout for one or two per- 
sons, or the huge war canoes of the 
Sultan, capable of carrying from fifty 
to eighty people. These boats here 
are more picturesque, being of more 
attractive shapes and elaborately orna- 
mented with beautiful carving. 

These outrigger boats are also used 
by the natives in their pear] fisheries, 
which industry is next to hemp of greatest importance 
in the southern islands. The Sultan's people, the 
Moros, are expert navigators and are known to the 
world as a dangerous tribe; for until very recently 
these islands were marked on the charts with the 
warning sign of 
“Pirates.” The 
Moro travels in his 
outrigger boat many 
miles from island 
to island; his boat 
and paddle are his 
most valued posses- 
sion, not even ex- 
cepting his wife, 
who is practically a 
slave to him. 

Across the China 
Sea from Manila, a 
distance of some 
seven hundred miles, 
we find not only in- 
teresting craft of all 
kinds, but that the 














FERRY ON THE BINONDO CANAL, MANILA, 


These native boats are constructed of wood and bam- 
boo, are fitted with a mast and carry a set of sails, 
and are used to carry produce and merchandise from 
place to place. The native family lives on these small 
boats, in fact they spend their entire time on the 
water. For a rudder a very long oar is used and 
handled in an expert manner by the woman navigator. 

The strangest craft I have ever seen on all of my 
travels were the balsas of Lake Titicaca in Bolivia and 
Peru. These balsas are made of grass, an aquatic 
plant, growing in the waters of the lake. The prin- 
ciple on which they are constructed by the Aymaras 
Indians proves their ingenuity. A bale of hay natural- 
ly floats in the water, and according to the quantity 
of dried grass used in constructing the boat do they 
control the displacement or carrying capacity. These 
boats are likewise fitted with a mast and sail, and in 
some instances carry from eight to ten persons. The 
Indians travel long distances over this vast inland 
lake, the surface of which is on a level with the sum- 
mit of the Jung Frau of the Swiss Alps. 

Diamonds in Guiana, 

Prof. J. B. Harrison, Government Geologist at 

Georgetown, states that diamonds have been found in 








DUGOUT CANOE, WITH BAMBOO OUTRIGGER. USED BY MOROS, 
SOUTHERN PHILIPPINES. 


three districts of British Guiana—in the north on the 
upper waters of the Barima River, on the Barima 
River about lanna, some 60 miles to the southeast, and 
in the Upper Mazaruni basin, in a district which, so 
far as geological indications go, may extend over the 
tract of country between the head-waters of the Maza- 
runi and Peruni rivers, though up to now all dis- 
coveries have been made about the basin of the Pu- 
tareng River. There is also the Omai district on the 
Potaro, a tributary of the Essequibo River, which lies 
in a southerly direction from Georgetown. This wide 
diffusion of the gem shows that the chances of enlarg- 
ing the area in which it may be mined are favorable. 
The diggings at present are confined to the Putareng 
and Potaro districts. There are a dozen companies 
either mining or prospecting in the first named dis- 
trict and others are being formed. 





— eee —t—S™ 
Another Ziegler Expedition, 

William Ziegler has sent the relief ship “Frithjof” 
with a party of explorors to the North Pole. The 
expedition is entirely distinct from that commanded 
by Baldwin. Who is commanding the second Ziegler 
party has not been divulged, 
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ADJUSTABLE WHEELBARROW. 

The wheelbarrow which is shown in the accompany- 
ing illustration is so constructed that it may be readily 
adjusted to fit or hold articles of varying sizes. The 
handies are adapted to be moved toward or from each 
other, but when released they will be automatically 
thrower outward, or separated, under tension of a pair 
of spring straps 

The engraving shows the wheelbarrow handles, A, 
partly drawn together The handles are preferably 
made of wood faced with iron strips, #. At their for- 
ward ends the handles are pivoted between two yoke- 
pieces, D. These yoke-pieces are connected together 
by bolts which pass through sleeves, the latter serving 
to properly space the yoke-pieces apart, and prevent 
binding on the handles. Pivot bolts pass through 
the yoke pieces and the handles, and at thet: 
lower ends are provided with eyes which form 
The spring- 

from the 


bearings for the axle of the wheel, B 
yielding straps, C, extend forward 
handies and are joined together at their forward 
ends. Stop pins, 7, are located on the handles at 
suitable places to prevent a barrel or other article 
from rolling or sliding against the wheel. These 
pins extend in both directions, as shown, for the 
wheelbarrow is designed to be turned either side 
up, since by turning it in the reverse position to 
that illustrated, the handles will be brought 
closer the ground, making the loading of heavy boxes 
or barrels much easier. The wheelbarrow can be 
made at a comparatively small cost, and when not in 
use it may be folded closely together, and therefore 
will require but little space for storage as it can be 
A patent for this invention has 
House and 


stood up in a corner 
recently been granted to Messrs. W. A. 
W. F. Hosken, of Covington, Ky 
o-oo a ———_—___——_ 
AUTOMATIC CHEMICAL FIRE EXTINGUISHER. 

A very novel automatic fire extinguisher has recent- 
ly been invented by Mr. Louis Werliin, of Elsmere, 
Del. The device belongs more particularly to that 
type in which a liquid is precipitated from one re- 
ceptacie into another for the purpose of generating a 
gas fatal to combustion 

Our illustration shows the extinguisher partly broken 
away to bring out the details. The flask or outer 
containing vessel is provided with an inner concentric 
cylinder, which is detachably secured to the dome- 
shaped cover of the extinguisher. A perforated an- 
nular member, A, having substantially the form of a 
semi-tube encircles the upper ends of the flask. Be- 
tween this annular member and the flask is a thin 
membrane, preferably tinfoil, which covers a circle of 
openings, P, in the wall of the flask. Suspended from 
the cover piece is a cup, B, normally filled with an 
acid. A thin disk of tinfoil, C, covers the top of this 
cup and prevents evaporation ef the liquid. A funnel 
is fitted gas-tight into the mouth of the cover piece 


directly over this cup. The metal strip, H, extending 











AUTOMATIC CHEMICAL FIRE EATINGUISHER. 


into this funnel is connected with one pole of an elec 
tric alarm, while the metallic neck of the flask is con- 
nected to the opposite pole. Upon either side of the 
neck are disposed the rods, F, slightly hooked at their 
lower ends to tentatively uphold two gates, D, on 
which a quantity of shot, 2, In the neck 
are the receptacles, G, containing wax or any other 
readily fusible substance, in which the rods, F, are 


is supported. 


embedded, So long as the wax does not melt, the 
gates will be supported. When 
great enough te melt the wax, the rods drop slightly, 


however, the heat is 
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releasing the gates, ), which thereupon fall into the 
dotted position shown, complete the electric circuit, 
and ring the alarm bell. The shot at the same time is 
precipitated onto the tinfoil disk, C. This is easily 
ruptured, and the shot fills up the cup, B. The acid 
thereupon flows over into the alkali, which fills the 
body of the flask, A. Chemical action immediately 
takes place, and a gas is generated. Finding no 
escape through the neck of the bottle, the gas forces 
the liquid in the inner cylinder downward, and causes 
the liquid im the annular space between the outer and 
inner cylinders to rise. The pressure is sufficient to 
rupture the tinfoil) covering of the perforations, P, 
and the liquid is sprayed out, thus extinguishing the 
fire. If the inner cylinder be removed, no raising of 


or ce 


ADJUSTABLE WHEELBARROW. 





the liquid takes place, but the gas itself passes out of 
the perforations, when sufficient pressure has been at 
tained, and chokes out the fire. The extinguisher 
may be located in the room which is to be protected 
at a point near the ceiling, where it will be compara- 
tively inaccessible. Now, if a fire breaks out, the 
heat generated will cause the alarm to be automatical- 
ly rung and the liquid sprayed out or a gas formed, 
which will extinguish the fire. 

+ 

Baldwin’s Failure. 

Mr. Evelyn B. Baldwin has explained his failure 
to reach the Pole as follows: 

“Tromso, Norway, Thursday.—The public has been 
deceived by false reports regarding the expedition. 
Nearly every member has been faithful, and my com- 
rades ought to and must have due credit for their 
work in establishing large depots at Camp Ziegler 
during March, April and May. Sometimes they had 
to traverse the same route ten times. Fifty sleighs 
Open sea near the depot 





were destroyed in this work. 
at Teplitz Bay prevented us from reaching the Duke 
of Abruzzi’s headquarters, and poor ice conditions 
n 1901 prevented us from establishing depots north 
of 80 deg. 22 min. In this connection the death of 


half of our dogs necessitated the postponement of 
Nothing favored returning by way 


going to the Pole. 
of Greenland. 

“I believe the record of being the ‘farthest north’ 
could have been broken, but it would have exhausted 
our supplies and destroyed the hope of finally reach- 
ing the Pole. 

“Sailing Master 
the ‘America’s’ captain were untenable and unbear- 
able. His threat December 15 to take possession of 
the ship as captain, and deal with the crew in accord- 
ance with his own will, might have spoiled the expedi- 
The ice pilot, as well as the 


Johannssen’s demands to become 


tion's plan if enforced. 
first mate, who had long experience in polar ice, were 
entitled to recognition. Johannssen’s refusal to obey 
the ice pilot's orders, and his declared unwillingness 
to take the advice of my representatives on the sleigh 
expedition, together with. other well-founded reasons 
stated to the American consul now here, caused his 
discharge and the promotion of three of his country- 
men, who all followed me in the sleigh expedition and 
obeyed with pleasure the orders given by myself, my 
representatives and the ice pilot. 

“( Signed) 

- --?ero 
Moving Vans for Transeceanic Use. 

Vans for moving household furniture from one city 
to another are much more common in Germany and 
other parts of Europe than in the United States. 
These vans, which are owned by companies with 
agents in different cities, are loaded with furniture 
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and other household goods at residences, hauled on 
trucks to the railroad, and loaded on flat cars for 
their destination. Here, they are received by the 
company’s local agents and are unloaded at the house 
where the furniture is to go. When possible, the van 
is reloaded in the same vicinity and sent back to the 
place of starting. Thus, one may see in Italy or 
France furniture vans from Berlin or Dresden. 

The saving in packing, the avoidance of extra dray- 
age, and of the danger of breakage have made the 
system popular, especially in Germany. The vans in 
use there vary somewhat in size, many of them being 
almost as large as an American box car. 

Recently, efforts have been made to extend the sys- 
tem so as to provide for the shipment of household 
goods across the ocean A New York storage and 
van company has established connections in various 
parts of Europe and proposes to send vans abroad 
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when satisfactory arrangements can be made. If a 
man living in New York, for example, wishes to re- 
move to a city of Germany, he will be furnished with 
one or more vans, in which his household goods are 
placed. The van is transferred to the ship, and, on 
landing at the foreign port, is again transferred to 
the car or river boat and carried to its destination. 

The agent of the New York company, who recently 
made a tour of the Continent, claims that in the short 
trial made, the use of the vans has proved highly 
satisfactory, both in cost and convenience. 

The vans employed by this company are 16 feet 
long by 8 feet wide and about 6 feet high. They are 
solidly built of wood, specially selected for protection 
against dampness, and are covered with thin sheet 

steel. They are readily conveyed onto and from 
ships and railway cars by the usual hoisting appa- 
ratus. 

As a new phase of international commerce the 
matter will be watched with interest. 

=~ pore ‘ 

M. Perrier has patented a special apparatus for 
obtaining by means of petroleum, of the weight 
of 650 grammes per liter, a gas of an illuminat- 
ing power much superior to that of coal gas, 
This apparatus consists of a bellows of plaited 
leather, whose design is to cause the air to pass 
between into the three saturators, each provided 

level; and in account 
of the quantity of petroleum which they con- 
tain, they have on the inside different plates for 
shifting. The air arriving by the pressure produced 
by the bellows traverses the first saturator, then the 
second, and finally the third, and then passes intdé a 
gasometer. By this means 2,600 liters of gas, or 24% 
cubic meters per liter of petroleum should be ob- 
tained. We would suggest that petroleum of the 
weight of 650 grammes a liter is not really petroleum, 
but gasoline. We think the weight should read 850 
grammes. 


with a order to keep 
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A SHUTTER ATTACHMENT. 

A simple little device which will be found very 
useful in any house has been invented by Mr. G. J. 
Eppright, of Manor, Travis County, Tex. The device 
comprises a small spacer which may be inserted at 
will between the slats of a shutter to hold them open 
to the wind. Shutters as ordinarily made may be 
secured in two positions: The closed position, in 
which the slats are inclined at such an angle as to 
overlap each other and to exclude both light and air, 
or the opposite open position, in which the slats per- 
mit the light to pass downward diagonally into the 
room but interfere with the passage of a breeze. ‘These 
two positions do not fulfil all requirements, for there 
are often times when one desires to exclude the sun- 
light without obstructing the circulation of the air. 
This may be done by the employment of Mr. Eppright’s 
device, whereby the slats are locked in horizontal 
position so that the sunlight is practically excluded 
while no obstruction is offered to the air currents. 

As clearly indicated in our illustration, the spacer 
consists of a wire bent to an approximate U-shape; 





SHUTTER ATTACHMENT. 


this spacer is pivotally mounted on the slat bar through 
the medium of a sleeve. When not in use the spacer 
may be swung out of engagement with the slats. It 
is evident that but a single spacer is required for 
each shutter, since the slats are all connected with 
the same slat bar, and the whole series will be held 
in horizontal position if any one of the slats is 80 
secured. 


The “‘Kaiser Wilhelm’s* New Record, 
On her last trip to New York, the “Kaiser Wilhelm 
” broke her western record, making the trip 
The vessel has 





der Grosse 
in 5 days 15 hours and 20 minutes. 
beaten that time on her eastern trip. 
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Hydraulic Mining at Nome. 
BY WILLIAM H. HALE, PH.D, 
The primitive, 


haphazard methods of mining for 


gold by hand near Nome, Alaska, are rapidly giving 
way to improved and systematic work, and notably to 
hydraulicking 

It was my present at the instal- 
great pumping 
plant just completed by Charles D. Lane, which is one 
that 


good fortune to be 


lation and preliminary tests of the 


of the largest works of kind in the world, and 


especially remarkable because all the ponderous ma 


chinery had to be landed across the surf in lighters. 
Not a piece was missing, however, when they were all 
collected and put together. 


These preliminary tests were made in the presence 


of a few invited guests on July 30, and the works ar 
now in regular operation, forcing water to the height 
of 764 feet, and giving a constant supply of 250 


miner’s inches. The intake is from Snake River, near 
from 


River 


water is received 


Snake 


its mouth; also some pure 


drainage of the tundra, the water of 


being very muddy It is forced through a strong steel 
pipe 18 
Anvil Mountain, and 
places, and used to wash out the gold. 


inches in diameter nearly to the summit of 


thence distributed to numerous 
building rests on a bed of 


The pumping concrete, 


built foundation of ice and frozen 
from the fires and 


thus unsettling 


which is upon a 


gravel. In order to prevent heat 


machinery from thawing the ice and 


the building, air passages are constructed through the 


concrete, ventilating it thoroughly. This is doubtless 
the only great structure ever erected on such a founda- 
tion 

The cost of 


and it is believed that it will more than pay 


building, machinery and pipe is about 
$350,000 
for itself every year 


Encouraged by the success of this enterprise, Mr. 
J. W. Kelly and the Pioneer Mining Company are about 
to build a plant to pump water through four pipes, of 
ym Nome River to the 
summit of King Mountain, little to the 
Anvil Mountain and is also somewhat higher. 
Crude petroleum will be 

The Miocene Ditch, so 
which it 


the diameter of 6 inches each, fri 
which lies a 
rear of 
used as fuel. 

named from the geological 


formation traverses, is another enterprise 


which takes water by gravity, without pumping, from 
Hobson, Banner and Glacier creeks. The entire length 
of this ditch will be 


menced last year, and in its unfinished state it 


twenty-four miles. It was com- 


is al- 


ready furnishing water to wash the rich gravel of 
Snow Gulch 4 tunnel of 1,900 feet will next year 
pierce the mountain which divides this gulch from 


Anvil Creek, and many rich claims with 
power. It has been found that the tundra, mixed with 
walls for 
being both strong and impermeable. It 
is also very cheap to build, because the materials are 


will supply 


shale or pebbles, makes an ideal bed and 


the aqueduct, 


everywhere at hand 

that 
in general use throughout much of 
resulting in large pro 


Many minor hydraulic enterprises indicate 


this system will be 
1903, 


the Seward Peninsula by 


duction of gold at comparatively little expense. 


The rapid adoption of hydraulic systems is illus 
trated by the beginning of work on a canal to be 
fifteen miles long, and to bring water from Nome 


River to points along the left bank, which will require 
a year to complete. 
claims along Nome River, which take in also the river 
bed. At one point is a large bend in the river, and 
between points of the bend is a low divide, evidently 
the old channel. This will be washed out and the gold 
extracted, forming a channel, or rather the re- 
storation of the old one; then the entire bed of the 
present bend will be washed 
_— —> + 6 ee 

Pupin’s Latest Invention, 

As the result of the continuation of his investiga- 
tions of the propagation of electric waves along con- 


The property comprises sixty-four 


new 


for gold. 


ductors, Prof. Pupin has taken out two more patents 
on a system of multiple telegraphy based on resonance. 
It is the object of the invention to send a number of 
messages simultaneously over a single conductor by 
means of currents of different 
periodic 


periodicities. Given a 
electromotive force acting upon a conductor 
of adjustable capacity, self-induction and resistance, 
it is possible, by varying the capacity or self-induction, 
80 to proportion these electro-magnetic constants to 
each other that the natural period of the conductor 
is made equal to the period of the electromotive force. 
When this occurs the conductor and the electromotive 
force are in electrical resonance. A resonant con- 
ductor offers less resistance to the electromotive force 
with which it is in resonance than to any other, from 
Which it follows that a resonant conductor can serve 
48 a current selecter. {If the conductor forms part of 
& system comprising a number of electromotive forces 
of various periodicities its resistance will be less to 
that electromotive force with which it is in resonance 
In a system of conductors having adjustable self-in 
duction coils and condensers, the coils and condensers 
can be that conductor will have a 


different predetermined natural period, and, therefore, 


80 adjusted each 
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each part will resound to a periodic electromotive force 
of its own pitch independently of the presence of other 
electromotive forces. Such a system will, therefore, 
act as a set of current selecters, and this forms the 
essential feature of the invention of Prof. Pupin. The 
system described by Dr. Pupin in his patents has no 
moving synchronouseparts. It is applicable either to 
selective single or to multiplex telegraphy. 

a oo 





BORING CLAMS OF THE NORTHWEST COAST. 
BY JAMES 6, M’cURDY, 
One of the strangest mollusks known to science is 
the Piddock, or “Boring clam,” belonging to the family 
The members of this curious family bore 


of Pholes. 





PIDDOCKS IN THEIR ROCK-DWELLING 


into the sandstone ledges skirting the sea, and there 
take up a permanent abode, where they can be found 
embedded at varying depths in the rock. 

Belonging to a family that is scattered world-wide, 
considerable attention at the 
hands of earliest times. But 
inhabiting as they do only those portions of the ledges 
that are never laid bare save at extreme low tide, 
their movements are so screened from man’s prying 
eye that to this day they remain somewhat of an 


Piddocks have received 


naturalists from the 


enigma. 

Many old ruins along the sea, as well as the rocky 
coast itself, bear traces of this indefatigable miner of 
the lower world. The marble columns of the ancient 
temple of Jupiter Serapis, standing upon the shores of 
the Mediterranean Sea, are said to be chiseled deep 
by the Piddocks of by-gone days. 

“How do they get into the rock?” is a question ih- 
variably asked by those who for the first time see the 
Piddocks in their peculiar habitations. Authorities 


have been greatly divided upon the subject. Some 
have held that the creatures secreted an acid that 








DIGGING OUT BORING CLAMS. 


ate the rock, while others have declared that it was by 
long-continued action of the tongue that the burrows 
were excavated. 

Both of these theories can be safely discarded, as it 
is now universally believed that the clam bores into 
the rock by aid of its sharp shell, which is replaced by 
secretions as fast as it is worn away. The muscular 
foot, which can be thrust forth at will in the working 
form, being rock, forms a fulerum 
about which the sharp shell can be brought to bear in 


clamped to the 
uny direction. Raspings on the walls of the burrow 
show conclusively that the shell is used in drilling 
Several species of Piddocks are found on the shores 
of Puget Sound, some inhabiting the hard clay banks 
bordering on the sea, while others select exclusively the 
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sandstone ledges as piaces of abode. Those living in 
the clay banks are larger and tougher than the rock- 
dwellers. The latter are usually about three inches 
long, and are as a rule buried about six inches in the 
ledge. I have found specimens over four inches long, 
embedded fully eight inches deep. 

They are roughly oblong in shape, the inner end 
being large and rounded, while the outer end is flat- 
tened and terminates in a long tongue or siphon. The 
siphon lies in the small, tube-like passage which atf- 
fords the Piddock its only means of communication 
with the outside world, and is usually thrust out to 
the surface ready to extract the animalcules from the 
sea-water, upon which the clam feeds. At the first 
approach of danger, the siphon is withdrawn and the 


burrow closed to intruders by means of the long, 
leathery continuations of the shell. 
The shell of the mollusk is thin and brittle. The 


fleeh is very tender and palatable, and along the Ore- 
gon coast, where the Piddeck is plentiful, “Reck 
Oyster Soup,” as it is called, is considered a great 
delicacy. 

That the creature does its boring while small is 
evidenced by the burrow, which is rarely over one- 
quarter of an inch in diameter at the surface of the 
rock. The passage-way increases in size at a util- 
form rate, and contains no lateral indentations, show- 
ing that the Piddock had not stopped for any length 
of time at any given spot, while continuing its boring 
operations. 

When the desired depth is attained, the clam ceases 
from its labors, excepting to enlarge the cavity in 
which it After dis- 
continuing its boring, its muscular foot is gradually 
absorbed and the orifice through which it formerly 
protruded closes up. 

As far as the writer can ascertain, no one has been 
able to watch a Piddock actually at work. All the 
forms described by naturalists were at rest, having 
the foot more or less absorbed. The writer in his in- 
vestigations has been no more fortunate than others, 
as all his endeavors to secure a working form ended 
in failure, 

Like other marine borers, Piddocks show remark- 
able engineering skill. If a portion of rock be broken 
off, it may be found honey-combed by burrows dug by 
the enterprising creatures, yet no passage will be found 
breaking into that of another. 

As may be surmised, digging out boring clams from 
the rocky ledges in which they lie domiciled is no 
easy task. On the Oregon when the demand 
from the neighboring sea-side resorts warrants, 
tions of the ledges are loosened with dynamite, and 
the clams secured with but little additional effort. 
But elsewhere, a pick and crow-bar are the implements 
commonly used, 

Being desirous of obtaining some specimens to photo- 
graph, the writer made a visit to the Piddock bed ly- 
ing at the head of Port Townsend Bay, during the low 
summer tides. In spite of his care, every clam ae- 
cured from the ledge had the shell broken or was other- 
wise mutilated. 

He was about to give up the quest, when he noticed 
a fragment of rock lying close by which had been de- 
tached from the ledge some time before. A blow with 
the crow-bar shattered the rock and in the fragments 
a number of the coveted Piddocks were found intact. 
These were photographed in their original rock-dwell- 
ing, while still alive. 


lies, as its growth necessitates. 


coast, 


por- 


Geologically considered, these mollusks are of con- 
siderable importance, as they undermine and gradually 
break down rock shores and Breakwaters and 
harbor works have also suffered from their incursions. 


reefs 


- —> + 7+ o- 
Salls for the Seven-Masted Schooner, 
The recently launched 
“Thomas H. Lawson” will probably receive the most 
remarkable canvas equipment ever prepared. Eighty- 
three thousand equare feet of duck will be used. Of 
this quantity, 43,000 square feet will be employed for 
the twenty-five sails of the vessel, while the rest will 
be utilized for sail covers and awnings. Three tons of 
pure manila beltrope made from special stock have 
been used in making the ropes. When it is considered 
that the sails will be subjected to an enormous strain, 
it becomes evident that special precautions were taken 
in designing particularly strong fastening 
The thimbles are retained in wire cringtes 
instead of sewn tar rope. The clew rings are said to 


seven-masted schooner 


devices, 


place by 


be unusually large and heavy. Wight thicknesses of 
heavy duck were put into the clew patches at the 
corners of the sails. 
_—_. a - 
Over fifty species of fish never before known to 


scientists were discovered by the United States Fish 
Commission steamer in the Hawaiian waters. Most 
of the specimens were hauled from depths to which 
the light of the sun can never penetrate, Still the 
fish were equipped with eyes, from which the scientists 
of the party inferred that they saw by phosphor 
escence. At a depth of 1,500 fathoms a rare specimen 
only four inches long was captured. 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 
ATTACH MUN rOoR PLANTERS M 


JOMUNBON, Coleman rexas rhe invention 


comprehends a nove construction of attach 


ment whereby the sweep can be conveniently ad 


justed for either smooth or rough ground rhe 
construction is also applicable for use on what 
and other carr! 


is known as a “middle burste: 


ages of similar construction rhe machine 
therefore omprises everal useful Implements 


in one, thereby making it more conomical to 


utliive a planter equipped with this 
ment than by 
BALING-PRESS I A 


I’ I STOVALI 


wing the separate machines 
CGioopW YN Madill 
Waxahachie 


designed particularly for 


Ind ry and 
rexaa rhe press ts 


baling hay but may be used in connection 






with other materials also It comprises three 


rollers working the material between them to 


form a round bale these rollers being ar 


ranged in connection with certain peculiar 


mechanieom for discharging the bale and for 
action of the vart-| 


othefwise controliing the 


ue parts 





Apparatus for Special Purposes. 


Od OR FREIGHT DUMPING APPARA 
rus T. AL@XANDER, Brookhaven, Miss lhe 
ehlef feature of this apparatus is a pivoted 


and automatically tiltable frame on which the 


log strikes and by which It is arrested and 


then discharged into a suitable receptacle 


The frame automatically assumes its normal | 


Inclined position immediately following such | 


| provided 


discharge Suitable adjustments are 


for different lateral inclinations 

COMBUSTION APPARATUS FOR STEAM 
BOLLERS J. KR Ohio In 
the ordinary attachment for 


Faasen, Dayton 


furnace steam 
buliers, all the products of combuation are al 


lowed to escape into the atmosphere Mr 
Fraser has devised an improved 


which the 


apparatus in 
gaseous products of combustion ars 
directed under pressure into the water in the 
boller, whereby their heat Ils utilized In the de 
velopment of steam 





Electrical Apparatus. 

AUTOMATIC CUT-OUT eS. 45 ANDREWS 
Providence » J The invention relates to 
automatic cut-or more particularly of the 
type used In connection with fuse wires rhe 
main purpose of the invention tis first to 
short-cireult the mains, and second, if the 
voltage is high enough to lew the mains 
open The apparatus is preferably located at 


the point 
and may be used on any 


where the wires enter the ullding 
eireult of constant | 
potentials 

ELECTRICALLY OPERATED VALVE 
GATE A. Onn, Glove ile, N. ¥ The im 
provement relates more 


pliance for 


particu 





opening and osing the so-called 


“auxijiary valve generally used in connection 


with a large main valy It comprises a 
vaive-stem for operating a valve and a motor 
mechanism for actuating this valve-stem, the 
motor mechaniem being provided with an arm 
which Is engawed by a lever normally restrain 
ing this motor mechanian Means controllable 


for xctuating this 





at will are also pre 






lever to cf ntarily disengage the 





arm 

ELECTRICAL FPLOOR-KEY 1 ( Goon 
nich, Houghton 
of this 
floor key which will obviate unnece 


Mich rhe particula object 
invention is f provide an electrical 
ssary muti 


lation of the fh danger 





or and also prevent the 
of breaking the electrical connections and over 
urning the table on which are supported the 
devices to which the electrical 
lead 


connections 


Hardware, 


WRENCH.—C. J 
Mr. Barnes provides a simple 


tAnnes, Liverpool, N. Y 
compact imp! 
adapted to afford a doubie grip on the 


work, which will hold itself firmly tn engs 





ment with the work against any tendency to 
slip thereon rhe par may be easily and 
quickly relensed preliminary to teking a fresh 
hold on the object, and will firmly engage with 


round work of different sizes 


Machines and Mechanical Devices, 
MUSIC-LEAI rURNER (Gj IK 
Falls, N y Ihe 
means whereby the leaves of 
fixed 


ADAMS 
(ilens device provides a 


music may be 


nh position to a series of music-carrying 
arms and held in position after turning until 
d, which ia ac 


complished by simply touching the device with 


the arms are purposely reles 





the finger rhe arma when relensed from the 
retaining device will automatically assume a 
position at the opposite side of the frame, thu 
turning the leaves with which they are re 
spectively connedted 

MACHINE FOR APPLYING COATINGS 
J. BR. MeKeowyn, Union Hill, N, J The in 


vention relates to machines used in the manu 


es | 
facture of mirrors and other 


a coating. It 


articles requiring 
provides a new and improved | 
machine for applying amalgam or other coating 
material to glass or other surfaces in a very 
effective and uniform manner and without the 
employment of skilled labor 

SHOE-LINING TRIMMER ( Kh. Comwin 
Jefferson City, Mo Mr. Corwin has Invented 
a new machine which is intended to do certain 


work relating to the trimmings of shoe-linings, 
this work having been heretofore done by hand, 
It has been found that the machine will do ex 
cellent cutting even with a 


cutter, provided the same 





purpose of grinding 

MACHINERY FOR MAKING SLABS WITH 
PLAIN OR ORNAMENTAL SURFACES OF 
PLASTIC CEMENT OR COMPOSITION G. 
B. Haw Valkyrie,” Colney Hatch Lane, Mus 
well Hill London, Eng rhe 
vides an improved apparatus for making molded 


invention pro 
slabs of’ cement or other quick-setting compo 
alition for construction of walls, cellings, roofs, 


etc., the plastic material being delivered in a 
continuous stream to a continuous series of 
molds formed by an endless traveling apron 
traveling side fences, and cross division bars 
PLAITING-MACHINE M. F. Kocn, New 
York, N. ¥ Mr. Koch is the inventor of im 
provements in machines for accordion and side 


plaiting fabrics The construction of the ma 


chine is such, that by its means the successive | 


plaits may be rapidly and evenly formed and 


| pressed 


Nort 
variable-speed 


VARIABLE-SPEED GEAR H, F 
nov, New York, N y This 
gear is particularly adapted for use in connec 
tion with 


automobiles The construction is 


simple and may be produced at a small cost 


as compared with speed gear embodying toothed 





wheels or friction clutches The device also 


operates without the shock In starting and stop 


ping incident to meshing gears. 





Rallway 
LOADING DEVICH 
Fontanet Ind lhe 


nprovements, 
FOR LOCOMOTIVES 
G. HorrmMan invention 


provides an efficient means for transferring 


coal from any elevated storage place to the 


a locomotive A movable bin or car 


tender o 


rier is mounted upon the upper end of a tilt 


ing frame fulerumed on its lower end and 
adapted to receive its charge of coal and then 


t downwardly to dis 


swing forwardly and 
charge its load into the tender The invention 
features of construction 


comprises various 


whereby the movements of the carrier and its 


contents are regulated 





is Inventions, 





BOX-FASTENER WILLIAM JORDAN Win 
ona Minn lhe fastening is particularly 
adapted for securing covers of boxes or crates, 
especial! such a are particularly adapted 
for the packing of beer in bottles rhe in 
vention provide a novel over which closes 
the box 

CLOTILEBS - DRAINER HARRIET BLENK 
HoRN, Minneap« Minn rhe drainer is espe 
lally adapted for use on wash-boilers for he 
purpose of draining the clothes saturated with 
hot water thus obviating wetting of the 
floor The water is effectually drained from 


the clothes 


PLOTOGRAPILK CAMERA HLeENRY Ww 
HALES, Ridgewood, N. J Mr. Hales’ camera is 
of the type having a movable mirror in front 
of the sensitized plate to reflect the imag 
onto a ground-giass arranged in the top of 


the amera In the usual cameras of this 
type leakage of light frequently occurs It 
is impossible to obtain the desired shutter 


apeed for istantaneous work because the 


alr within the amera-casing retards the move 


ment of the shutter In cameras having ¢ 


ever mechanism to move the mirror and a 


focal-plane shutter to uncover the sensitized 
plate or film, it is essential that the lever 
mechanism shall finish tts 


movement before 


the shutter starts Consequently such a cam 


1 is untrustworthy In Mr. Hs 


defects 





es’ camera 
leakage of 


light is prevented; the speed of the shutter tis 


are overcome All 


regulated, and the action of the various parts 


| is positive and quick 


COMBINED SASH FAS 
SHADE-SUPPORT 
ver Col I'he 


TENER AND 
Epwarp A. Sacker, Den 
window-shash attachment has 
vertical rods connected with the sliding upper 
sash, which 
slidable lower sash Mr 
structed and combined the various parts of his 





Sacket has so con 
Invention that the rods are adapted for con 
venient attachment to and detachment from 


the sockets and clamps applied to the respe« 


th sashes lience the rods are adapted fo 
recelving and supporting a window-shade roll! 
which ts probably a new feature in inventions 
of this class 

ICK-SANDAI 
HloweLt 


FOR FLAT HORSESHOES 
Hopewell N J rhis 
sandal for icy roads is adapted to rest on the 


IskAnL G 


underside of a horseshoe, and is provided with 


points and heels tolts secure the sandal t 


the shoe at about the quarters, a flange on the 





toe of the sandal engaging a recess on the e 
of the toe lhe 


detachable and gives the 





sandal, as will be seen, Is 
animal a firm foot 
hold on slippery roads 
HORSHSHO! Freep 
manne, N. ¥ Mr 
shoe with calks that ca 
detached 


winter 


Fleisch 
Sheely provides his horse 


SHEELY, 


1 be enslly 


and quickly 
so that sharp caiks can be used for 
weather to prevent the horse from 
slipping on the tee or frozen ground Fiat 
faced calks can be applied to the shoe for 
summer tse 

Nore 


Copies of any of these patents wil! be 


furnished by Munn & Co, for ten cents each 


Please state the name of the patentee, title of | 


the invention, and date of this paper. 


comparatively dull READ 
be given a suitable 
The cutter may be easily detached for 


8 pass through clamps on the | 


Business and Personal ~ Wants. 


THIS COLUMN CAREFULLY. You 
wili tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir 
ing the information. In every case it is neces- 
sary to give the number of the inquiry. 


MUNN & CO, 











Marine lron Works. Chicago. Catalogue free. 


Inquiry No. 3115.—For manufacturers or dealers 
in wire netting. 


AUTOS 


Inquiry No. 3116. 
peas by hand power 





Duryea Power Co., Reading, Pa. 


For a machine for shelling 





Metal Polish. Indianapolis. Samples free. 





Inquiry No. 3117.—For dealers and manufac- 
turers of asbestos goods. 





| “UC.” 
i 
| 


Sawmil) machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

inquiry Neo. 3118.—For manufacturers or dealers 
in machines for manufacturing indurated fiber wire 
from wood pulp. 

Sheet metal, any kind, cut, formed, any shape. Prompt 
work. Metal Stamping Co. Niagara Falls, N. Y. 

nquiry Ne. 3119.—For manufacturers of sugar 
grinding mills. 

Die work, experimental work and novelties manufac 
tured. American Hardware Mfg. Co.,Ottawa, Lil. 


Ir iry Neo, 3120.—For manufacturers or dealers 
in rubber novelties, such as balloons, rubber balls, etc 





Machinery designed and constructed. Gear cutting 
The Garvin Machine Co.,149 Varick, cor. Spring Sts., N.Y 


Inquiry Ne. 31:21.—For an electro-plating outfit 


We design and build special and automatic machinery 
for all purposes. The Amstutz-Osborn Company, Cleve- 
land, Obio. 


Inquiry Ne. 31:22.—For machinery for making tin 
fruit and jam cans. 


| IpRAS DEVELOPED.—Designing, draughting machine 
work for inventors and others. Charles E. Hadley, 584 
Hudson Street, New York 


Inquiry Ne. 3123. 


action water pumps 


For manufacturers of double- 


Manafacturers of 
tools, light machinery. 


patent articles, dies, stamping 
Quadriga Manufacturing Com- 


pany, 18 South Canal Stre Chicago. 





Inquiry No. 3124.—For manufacturers of incan- 
descent gasoline lamps 

Patents developed and manufactured, dies, special 
tools, metal stamping and screw-machine work. Metal 
Novelty Works (o., 43-47 8. Canal St., Chicago. 

Inquiry No. 3125.—For manufacturers of cook 
stoves using coal oil or gasoline as fuel. 

The celebrated * Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma 
chine Company. Foot of East 138th Street, New York 


Inquiry No. 3126.—For manufacturers of self 
heating flat irons 

The best book for electricians and beginners in elec. 
tricity is “ Experimental Science,” by Geo. M. Hopkins 
By mail. #4. Munn & Co., publishers, 361 Broadway, N.Y 

fuquiry Na. 31'°27.—For manufacturers of engines 

) horse power using oil as fuel. 

FOREMAN BOILER MAKER WANTED First class 
man wanted for a modern shop building marine and 
stationary boilers, and doing boiler and iron ship re 
p.irs Applicants will please state age, experience 
nationaiity, and give names of previouseemployers 
ood position for a good man 
ton, 





This is a Address P.O 





Sox, 2085 


Inquiry Ne. 31:°28.—For manufacturers of the 
Colum bia zitber 


WANTED.—Engineer to plan and superintend the 
erection of additions to our manufacturing plant, 
which we are making from time to time, the arrange 
ment and erection of machinery, shafting, power plant, 
heating apparatus, et« Permanent position State 


age, experience, ref 





rences and salary wanted Ad- 

dress The Ohio Brass Company, Mansfield, Ohio 
Inquiry Ne. 3129.—For manufacturers of soft 
sheet rubbe 

| Let me sell your patent. I have buyers waiting 

Charies A. Scott, Granite Bidg., Rochester, N. Y. 


Inquiry No. 3130.—For manufacturers of collar 
buttons 


Irquiry No. 3131.—For manufacturers of the 
small haud mirror with puzzle on back 

Inquiry Ne. 31 B2.- 

ture of steel freight car 
| Inquiry No. 3133. 


hand rakes 


Inquiry Ne 3134. 


roots. 


For a plant for the manufac 
For manufacturers of wooden 


For dealers in dried herbs and 





Inquiry Ne. For manufacturers of a ma- 
chine for winding teie pho me magneto coils. 


ry No. 3136.—For 


a 
straw for bushel baskets. 





machines for cutting 


Irquiry No. 3137.—For manufacturers of laundry 
machinery 





Inquiry No. 313S.—For manufacturers of stamp 
ed goods of German silver, or some white metal less 
| expensive than aluminium 


Inquiry No. 3139.—For manufecturers of six 
penny sticks of welduminiom, patented by Power & 
Webster, said to be manufactured by W. W. Arm- 
strong - 


Inauviry No. 3140.—For manufs acturers of heads 
and handles for feather duster 


ma 





Inquiry Ne. 3141.—For manufacturers of 
chine for assor:ing bristle hs 





Inquiry No. 3142.—For maneafacturers of a ma 
chine for separating natural gas from water 


Inquiry Ne. 3143.—For manufacturers of chuck 
wis. 

| 

] 


Inquiry No. 3144.--For manufacturers 
portable printing presses 


of light 


Inquiry No. 3145.—Por manufacturers of track 
velocipedes for railroad inspection 

Inquiry Ne. 3146,.-For a machine for darning 
stockings 

Inquiry No. 3147. 
lene gas engines 

Inquiry No. 3148,.—For manufacturers of patent 
ed novelties for mail order business 

Inaniey No. 3149.—For a machine for 
and splitting wood for cooking stoves 


Inauiry No. 3150,—For manufacturers of «mall 
tin cans for retaining liquids 


For manufacturers of acety 


sawing 





Inquiry No. 3151.—For manufacturers of tele 
graph insulators 


Inquiry Neo 3152.- Por manufacturers of machin 
ery for cutting excelsior 

inquiry Ne, 31453.—For 
able houses 

tnquiry No, 3154.—For manufacturers of broom- 
making machinery 


Inanutiry 3155.—For manufacturers of the 


manufacturers of port 
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Abdominal and back supporter, H. C & L. 
C, Bagh .cccccdcscccees eovccece 

Aerating agitator, B. D. Hooper 

Agitator, H. M. Martiuson.........csccces 
Alarm See Burglar alarm 

Ash pan, safety, T. a eee 
Auger, well, R. O. Newell. 

Automatic gate, J. H. Wilson... 





Axle, W. H. Davis.......... coc 
Back laling brake, . G. Hoffmann.... 
Baling press, / Spencer. 

tarrel head fastening, E. C. Shears ‘ 
Bat and explosive, ball, J. C. Schwanengel 
Bearing, roller, A. EB. Henderson 
ted frame, F. W. Walker 

Bed, invalid, KB. B. Dones 











ted pan cover, H. C. Lipps 

telt, leather, J. L. Fahey 

Bicycle brake, G. Stabile 

Bicycle cushion frame, F. B. Case...... 


Bicycle saddle post, O. F. Reeves 
Blank threading machine feed mechanism, 
an o Haskins err 
Blanket guard, H. M. Williams 
Blast furnace, iron, M. TP. Boss. 
Slinds ipparatus for ee 
r. Summerton .. 
Boat fender, W H ‘Higgins. . 
Bolt and fastener therefor, A. H 
Bookbinding, J. L. MeMillan ° vee 
Book for holding and filing sales slips, ete 
f DRE «66004000 006 cendsesanemess 
Book, manifold copy, J. C "Browning 
tooks, device for fastening loose leaf, J. 
A. Waldo, Jr . o* 
toring machine, W ; 
tottle capping machine, J 





Venetian, 


Lewis.. 








Sherman 
I 





Ne he ii. 
tottle, non-refillable, H. B. Reubelt 
Bottle, non-refillable, J. J. Bentz 





Bottle rest, adjustable, R. Schmidt... 
tottle stopper, W. H. Sherman 
tottle w ashing machine, W. J 
Box banding tool, P. W. Mullany 
Box strap holder, J. BE. MacMurray 
tox wrapping machine, W. Bryant.. 
Brake beam fulcrum, P Handiges... 
Brick, burning, J. P oetecs ° 
trick machines, plunger adjusting me 
ism for re-press, J. Walker 
Brick mold, 0. M. Reif. 
Bridge, baseunk, C. F Hall 


















Bridge construction, G. M. Cheney... 
Bridle overdraw check, J. B. Schott. 
Buckle, D McLean ° ee 
Buck harness, Johnson & Clements 
Buckle, \ 


Building 
tung, H see 
tunsen burner, W. H. & G. E 





Burglar alarm, Robinson & Green......... 

Burner See Bunsen burner 

Button or stud, separable, J. L. Vreden- 
burgh coscesceesese 


Can wrench, fruit, W. F. K 








| 





Peerless Traction Aarionionsel Implement,” 


Car and elevating track, automatic, Me- 
Laughlin & Swenson ‘ 
Car coupling, J. E. Wade . 708, 274, 
Car coupling, automatic, Cox & Warden. 
Car door fitting, Krygoski & Lowrie .708,36¢ 
Car grain door, T. N. Bon Durant 
Car rigging or draft appliance, 
H. Jansen os . 
Car side guard, J. H Donnelly 
Car step attachment, Fassett & Warren. 
( kK 
{ 


railway, 


ar wheel, 

ars, combined 
unloading 
Bender . 

ars, ete., step for, 





t and loading ang 
platform for box, J 8. 


Keyler & Matz 





‘ 

Carding machine, Hoyle & Barker. 
Carding machine, H. A. Owen 
Carriage flu construction, steam, 


tullard . . ° 
Cartridge shell gaging machine, P. 
Cash register, 4 , . 
Cash register, P Yoe. 

Caster, G. D. Clark 
{ 
‘ 


Butler. 


oot 


isting apparatus, D Croxton, reissue 
y 


astings, annealing receptacle for, A 
MeC lary ° oe 
Cellulose acetate, making, B. W Beosch 
Cellulose esters, purifying, B. W. Boesch 








Chute, L. Sackett 708,081, 
Cigar shaper, C. G. Singley 
Circuit breaker reverse current devi 

*’ Ba 
Circuit breaker time limit de vice, 

BED ccsesonecesestvncebecsenceesecenen 
Circuit interrupter, M. S. Walker.......... 


Circuits, device for overcoming alteruating 
currents in direct current, H. Brockelt 
Clipper, hair, G. H. Coates 
Clock, electric, H. EB. Andersson 
Clock, electric, A. F Pook 
Clock, repeating, J. Kienzle 
Coating machine, G. Carlson............ 
Coating machine, M. A. Smith 
Coherer, G. W Pickard . ovessoeves 
Collar blanks, ete machine for collage, 
G. J. Dormandy ‘ ‘ 
means for winding, B. R. 













Convertible chair, T. W. W ashburn 

Copy helder, T. P. Chandler 

Corn husking machine, J. K. Smith........ 
Corn shock carrier I ) «ee 
Cover lifting device for pails, ete., R. L 


Cracker stacking machine, Profty & Budd. 
Cultivator, J A. McKinnon 
Cultivator, A. H. Kopperud ° 
Cultivator, lister, W. 8S. Graham........... 
Curtain bracket, adjustable, L. 











Curtain bracket, window, A. C. Miller..... 
Cuspidor rack, F. F. Ball..........006. 
Cyanid compound and making same, Erl- 
wein & Frank... . 
Cycle brake, W srankowitch 
Damper regulator, Coats 
Demijohn covering, F. S. & L 
Digging vice, ditch, 
Dilator, EB. Beist 
Dipper, milk, F. J. Keis 
Display bex or tray, folding, C. 8 
Display cabinet for packets, A 
Martin eeveees 
Door catch and buffer, Ransdell & Muddiman 
Door cheek and burglar alarm, combined, 
V F. Grimes 
Door hanger, G. G. Meyer 
Door hanger, J. F. Clift aseen 
Door holding device, L. H. Lucabaugh 
Door or window alarm, J. G. Bberstetin. 
Drafting garments, dress cutting instrument 
for, G Valentine 
Driving, braking, and coasting mechanism, 
r Case 
Drying reel, C. D. Weaver a 
Dumb bell, Indian elnb, and pulling or 
swinging bar, combined, F. R. Buck 
Dust guard, J. § Patten 
Kar maf, L. Wile . oe eeeee 
‘ntric, adjustable, H Graff. 
Bastle & Weber... 
accumulator plate, A Fischer. 
attachment, J. C. Meloon....... 
controller, W. H 
controller, J. B. Linn 
generating systems, controling. de 
for, J. Ti. RBiekford 





Thomas 
Peterson & Clark.. 





“Morris. 
Ww. M 











Kleetric motor controller, L. A. Tirrill 
Kleectric motor controller, Merrick & Stull, 
708,157, 


(Continued on page 177) 


( unningham 7 








. 708,491, 7 


708, 402 
708,220 
708,058 


708,162 
708,247 
708, 445, 
708, 466 
708,22 

708, 269 
708,412 
708,261 





708,140 
708,100 
708,116 


708,425 
708,476 
708, 486 
708,065 





708,310 


708,102 
708, 177 





708, 181 
708, 149 


TOS, 386 





JO8,017 


708,481 
708,209 
708, 131 
708,047 


708, 300 
708,061 
TOR, 46 
708,250 


708, 460 


708,008 


T08, 007 
708, 182 


708,121 
708, 464 


708,070 


708,030 





708,500 
708,377 


708,293 





708,204 


708, 333 





708,000 
708,400 


708, 087 
708,401 


708,344 
708,000 
708,205 
708, 238 
708, 827 


708,006 


708,201 
708, 184 


708,313 
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- a ———_—~—— ——e eee meee 
— ——————_——________— ——a 
Electric motor coupling, F. EB. Case....... 708,024] Olls, producing varnish, W. A. Ee asads 708,178 Telephone or telegraph gate, . M. Warner., 708,277 
Electric snap switch, L. W. Downes.. 708,211 | Oiling device. A. O. Wyman. 708,448 | Tidal motor, B. B. Se ee dae ‘08,461 
Electric switch, H. P. Ball.........+-+.++. 708,006 | Ordnance, J. Kurig .......... 708,152 | | Tile, A. L. + FOTO to 708,472 
Electrical position indicator, A. 8. Hubbard 708,478; Ore slimes, treatment of, Sulinan ile press, > eseveee TOB,241 
Electrically protected structure, H. M. Sut- patrick-Picard ...ccesccesessteces «+++ 708,504 Tiling, G. Hl. BeGMOth.. os sce vctvcdass 7 
ton et Alowecsseeesses cocccoescoses ..+ 708,003 | Ores for blast furnac treating fine j Tire and 
Electromedical appliance, J. O  Fow ler, Jr. 708,216 A. LD. Elbers Chesteeeuanae 708,33 BK. Hat rp 
Electromedical appliance, J. H. & A. T. Ornamenting surfaces, J. Pp. a - 708, 498 Tire, pneumatic, T. Sefter ia ale 
EN cnsccasssesoe ‘ or .+++ 708,365 | Oyster opening tool, 8. —_om. ; 708,014 | ant ueries Tobaceo pipe, M. B. Hern. 
Electroty pe nares | machine, | Weeel 1s 708,435 zoeuing, Nes ge # Smith, ieee ; ¢ |] Vobacco spinning machine, “chewing, 
Elevating ane — apparatus q ollo- ‘aper bag, } mire ‘08, 23 Schertiger e00eeeneeease 
WOUOE ccccccesccccccsccsscessesesecsese 708,144 | Paper bags, making, DD. Appe ae _ 708,001 ah 0 x DPN Tobacco stringing mac hine, ¢. @. Wells. 
Emergency br: ake, W W Hopkins. . ° 708,477 Paper boar : burial caske ts, ~ HINTS TO CORRESPONDENTS. Tool, combination, Wood & Lawrence,...... 708,447 
Enameling metal ware, G. W. Ketcham... 708,363 making, EB. A. Post. gen.ers Names and Address must accompany all letters or | Tool holder, C. T. Shafer......... seeseece T08,1T6 
Engine. See Gas engine. a Paper box, folding blank, D > 8 | no attention will be paid thereto. This is for | Torpedo launching apparatus, 8. J. . 
Engine attachment, V. Z. Caracristi...... 708,023 | Paper hanger, wall, J. P Cannon... ...ee.-ss 708, 124 | our information and not for publication. BURR WEOORE | ve inner cccsscccree tents 708,031 
Engine sparking igniter, explosive, J. B. _ Paper making machine suction box cove | eferences to former articles or answers should give | Toy building blocks, etc., compuaition ‘aut 
OME n.wosceeceeseees conn sigan das tad 708,042 W. M. Gilbert @¢ Givccosce.secccvoses 708,219 date of paper and page or number of question. able for use in making, J. Stephan.... 708,422 
Engine stop, automatic, N. C. Locke....... 708,372 | Paper trimming and pasting machine, wall, | Inquiries noi answered in reasonable time should be | Toy cartridge exploder, R. L. Short........ 708,084 
Engines, apparatus for distributing the pri- J. BRCOTE nw ccccccccccccdeceestiunses 708,419 repeated; correspondents will bear in mind that }" y gun, ma azine, 1, T. Smith....... ++ TOBAIT 
mary current for electric ignition by Paper, waterproofing, Bird “& Hanscom. 708,454 some answers require not a little research, and, | ' mechanical, . Honrath...... ‘ . 708,% 
coils and igniters in explosive, A. C. ; Pen, fountain, R. T. Gillespie.......... 708,22 though we endeavor to reply to all either by Track sander, Ww. > GIATOMEP cc cress +» TOR,473 
Krebs eeesecees 6 .- 708,053 | Photo engravers’ plates, machine for be letter or in this department, each must take | Transformer, cohene, A. Churchward... + TOA 
Engines, descent igniter for explosive, Be ‘ ing, F. Wesel tee t teens eserererenees 708,456 his turn. Trolley, J. W. Brooks. ......6.00ce000e . 708,108 
( A OG 3scés etna 708,284 Photograph mounting apparatus, be ‘i Buyers wishing to purchase any article not adver- | Trolley harp or fork, Johnson & Croc kott. . FO8,048 
Envelop, G. D. Van Arsdale TO8,098 | GAME veeeeeeeeeeeereeeeeeeeee anes sees T08,342 tised in our columns will be furnished with | Trolley wheel, W. W. Annable....... -» 708,461 
Etching designs, I. Kitsee....... 708,052 det a apparatus, automatic, G. a } addresses of houses manufacturing or carrying | Truck, G. H rondin @t alo... ..cececceee . TOR 346 
Exercising device, W. M. Moseley e «+» 708,242 Pifer Core neeeneeeeereesecers 708, 166 the same Truck lubricator, car, J. A. Bradford. »» TOK 2008 
Eyeglasses, A. K. Hawkes........5....00. 708,141 | Photogr pone ‘apparatus, “eoin- controlled, __ | Special Written Information on matters of personal | Tube cleaning device, J, 8. Bushnell........ 708,200 
Fabrics, means for decorating, A. Vericel.. 708,099 N. Pi 90 0 00h énGalhes coda odbdeanmte 708,167 rather than general interest cannot be expected | Tubes with wooden cores, filling metal, 0, 
Fan, automatic, J. D. Williams.......... 708,443 Photograp hic apparatus, means for “Youding f without remuneration. ey eae Te ci al aie oie . 708,501 
Fan motor case, H. R. Wellman..... wee 708,105 automatic, G. N. Pifer....ccesceeeeees 708,164 | Scientific American Supplements referred to may be | Tunnel constructio " subaqueous, a. F, 
Fan, rotary hand, B. D. Straight..... -++ 708,001 | Photographic apparatus, shutter “for auto- a had at the once. Price 10 cents each. Oe ear ere 708,249 
Farm gate, L. K. MeClellan.. . ; 708,244) matic, G. N. Pifer.. sutteeeeees 708,168 | Books referred to promptly supplied on receipt of | Turbine fue cleaner, Prentice & Gregory. > 708,24 
Feather crushing and pulverizing machine, — 7m Photographic plate, G. N  Pifet..<sikdscs 704,165 _ price. Turbine, steam, R.'B. Hewson........+.- 708,227 
Fr. Franke . sees - 708,133 | Photographic plate holder, W. H. Lewis.... | Minerals sent for examination should be distinctly | Type casting, H. Barth..........+ 708,010 
Feed water heater and purifier, a bE. Craw- Z rs Phot« aphic printing frame, W. H. Lewis. | marked or labeled Type writer type bar and suppert, TOK, 270 
; ew EEA KR “ 708,028 Phot iphing and exhibiting kinemato- : Type writing machine, R. J. Fishe 08,2138 
Feed water poetiastion syste m,, J 708,088 graphic peataten, apparatus = L. U. + Valve, Ivor & Ward........5+5+ . . 708, 145 
Feeding rac and shearing table, « SAGE 0 0b 4640 6sss006e.n% , sconce BOs | “=A y m Valve, air brake, F. Strattner ‘ .. TOR,092 
tion = P, Hi Wea § n 708, 297 3 aga ~ paratus ‘for animated, ‘J. Bianchi 708,308 | (8677) W. L. J. asks for an ac id-proot Valve, automatic, H. BR. Staget....... : 708,179 
Fence post, bracec Ps Kceteeané TOS, O87 *ipe coupling mechanism, railws 1y siveam -eme . efor > . , J . Valve for steam chests, vertical lift 
Fence, wire, I. N. O'Neal. CULT 708,891 |, oF ait, i Wns... } vee + 708,103 a nt Bagger» om wats h al stand . eating, G. Wiesedbol ........se sees . 708,108 
Fertilizer distributer, BE. L. Braxton aaa 708,118 Pipe joint, flexible, H. H. Warner.. 708, 1u4 , reasonably high temperature. A. Try a putty Valve, pop safety, B. Hellwig... .. 708,089 
File, L. C. MeNeal. seen ws ~ 708,388 ewe wrench, Palme r& Eeeape senshe : 108,202 made of litharge and glycerin. Vehicle, My Bs MGR is cc ccccnvn ‘08,006 
ile, pe rlodics al, C - I nie r M 708, 168 L. ©. ee ‘ aésb sSeae th 40 oad 708,318 ! venue ie Ae Re ey .. 708,221 
‘irearm, reed : . Bincette . 708,30 corn, L, - Graham... . TOs,137 ed : fehicle bedy raiser, J. BL © ryderman . caeee TOR QO7 
Firearm magazine . F. Bruce J ve 708,311 Plastic material, feeding mechanism for ; (8678) L, A. D. writes: I am a stereo- Vehicle brake, J. , Tautphaecus. -++» TOR,272 
Firearm sight, J Brayton.. xd 708,119 53, Dresses for, Masecar & Bevington....... 708,059 | typer. What will I put in paste to make the| Vehicle driving gear and brake combined, 
Fire escape, J. M. Brazill .... 708,120] Plate feeding apparatus, magazine, G. N, fy i ie non fter aia a died motor, H. H. Hennegin... nea ven. a3e 
Fire lighter cks, machine for making, 1, Pifer ..++. edssesceses : 708,493 | matrix hard after it is dry ¢ Give me @ recipe’ Venicle running gear, W. N. Meckis 708, 488 
i; ~ Fhomes pons porns aesees os 708,004 uring bal, A Kempshall 708,454 tor backing powder. What is the cause of vou seat spring, G. B. mais 708,115 
» lighter machine, Pollard é 10mas ow, J. CDADAM «eeeees TUS, Lad 4 ‘ 2 ‘ ending apparatus, coin-controlled, 
Fireproof wall plaster, Harris & Barrick Plow, J. A. & C. L. Shuping.... 708,260 | Plow holes in plate ang cure for it’ A. Paper ton bir STI aN 708, 193 
Fireproot, wel ~~. r, composition of, Har- ee 708,812 matrices for making stereotype plates from type Votonaney appliance, N. Staiker .. 
ris & Rey PEP PP re a . ° 708,405 ae ve ‘ in ae Pd : m 4 ise and bracket, C. R. Harper... 
Fish trap, G. Merle....... . becbded Polishing strip, C. C. Allen..... ‘2°. qostovo | forms, used in newspaper offices, are prepared | wo oon, dumping, R. J. Gena... 
pew arresting é vice, H. A. : iske ‘ one - ~~ ane station appliance, L. as follows: Make a jeily paste of flour, starch | Wardrobe, portable, P. D. Graaff 
Food extracts, obtaining, G iche aun. ET osc cc cvchatntacues «++» 708,174 i " Washing machine, P. H. Gendron.. 
Fracture apparatus, J. P. Gordon.....<..-. Postman’s rack, C. J. Weeks... LIIIITT qostzs3 | 8nd whiting. Dampen a sheet of soft blotting | Woching machine reversing mechanism, D. 
Furnace, G. Westinghouse Power eamanastting device fer hend driven |paper, cover its surface with the paste, lay Th WEE, e ccOhaeeaetccidoccecte ns -«» TOR,444 
Furnaces, utilizing waste heat in connec tion mechanisms, Wild, Jr.......... 708,286 we nani . . —— enmed se | ae Clee, Oe By Ws ccccecéscveccnse . 78,108 
‘ with smelting, R. Brown otal Printer’s furniture, W G Slausgon,........ T08,086 thereon a sheet of fine tissue paper, cover thi Water meter, G. B. Basset . .. TOR, 206 
Garment supporting device, L. Roser, Printing machine, multicolor, H. F. Bech surface with paste, and so on until four to six| Water tower, portable, H. H. Gorter...... 708.1235 
Gas and air mixer, S. Broichgans....... man .. al ercerdscsosnessscs doeue On athe > > » , ne Waterer, stock, Kelley & Adkins..... . . 700,361 

s burner, incandescent, T. Gordon.... Printing, multicolor, H. F. Beehman....... 708,012 sheets of the tissue paper have been laid on Watering trough, bowl, or basin, N. W. 4 
Gas engine, W. A. Leonard oongeeeeayh Printing press gripping mechanism, Schmidt | The combined sheets thus made is then placed, en OPT Ry ey yee «oe 708,246 
Gas’ generator, acetylene, ©. W Caldwell.. 708,021 « Gebler . aseccesosve ° 708,409 tissue face down, upon the form of types, which | Wells, ete., tool for oil, W, J. Dunlap.... 708,825 
Gas lighter, electrical, J. ‘i. Poppert...... 708,398 | Printing with sulfur "dyes, 708,429 : . Wheel See Car whee. 

Gas main stopping or ng device, A. | Projectile, J. B. Sempk are previously dusted with whiting, and with} whimetree mounting, BE. W. M. Balley.... 708,004 
a westing rr ‘ 708 510 pass Ra. .* k, ow rential gear, a brush driven down upon the types and there wining eine + W. Blake + aang ou 
jas ta esiduum, treating, « awe... 7 ) ip valve, 4 : a " ve indm . i Me sv avedeede . .. TOR STS 
Gearing, Carter & Hausfeld 708,315 | Punch, ticket, H ot ‘ ; 7 on allowed to dry. The operation of drying 18 | window Cleaner, BE. B. Beeler.............. 708,200 
Glass. by me ans of electricity, manufacture cin ia a gg bal F moe + Ee eee oe accades ... 708,237 | facilitated by having the types warmed by plac LA sal fastener, L. D. Parke 708,007 

; sronn ¢ oaea 708,306 ack, See Cuspidor rae : os hi 4 . yYindow frame and sash, ©, L 708,430 
Glass ladle, Baldwin & Schellinger........ 708,113] Rail joint, M. Barschall 708,009 ing them upon a steam heated table. A blanket | window guard, howed nursery, G. ( "re 
Ges press, I hang ting. A 708,326 Bett Joint, d ‘. is placed over the paper during the drying E. A. Williams .......... +++» 708,442 
Glass resses, etc., stro egulating c ailwe <a, i Ty ; 

5 Salas tor, P mealies... oe . . — . : 708, 469 Railw ! ~~ srriages, et coup ling for, J operation Probably thorough drying will " inviltteee pe 85 708,441 
Glove, D. F. Morgan.......... 708,160 Willison PAREN Pe Gc Lapyd ‘ avoid the difficulty you mention Window screen, BE. G. Holden 57 
Governing and valve operatir e mechanism oa ay signaling ce Miro 1" Prati : Wire grip, Campbell & Kyle 

or gas or vapor engines, E ors ailway vehicle, suspended, . Be hinitz + " . ] , af Wire stretcher, . C. Garton 
meyer .. ond 2 oe ATR 708, $85 Railways, vehicle to be used in electric (8679) W. S. S. asks for a rec ipe for Wire tightener, 8. W. Bradbary 
Grete ee , a we x. F. Appleby... 708,0u2 . trac — on 8 a 2 Fon cduss otaA o> a soap to clean woodwork that will not injure o ae _— gam, machine for, 
Grain spout, ickson eoese 708,20 azor cleaner chweitzer........... . os ita . ‘ oods, staining, J. Pfister.... 
Grate bar, hollow, T. J. Pritchard - 708,400 | Recording apparatus for reciproe ating bodies, the finish or varnish or paint, but at the same! woodwork, decoration of, H. Smith. 
Gr abouse constewetion, F. Van — ne :° 708, 428 i. ome. BE. A. Whitehead time remove. the dirt. Also if such a soap] Wrench, Walsh & 
Grinding machine stop motion, cutlery, eel, J. Shaw . . ’ . ae _ Wrench, A. Dahbl..... 
Gould 708,136] Regulator, H. B. P. Wrenn... will do the work should like it for cleaning Yoke, nich, 4. teak , 708019 
Grind: vi polishing or buffing machine, ©. _ Revelver, J D. Robertson...... carpets or rugs so that same will not be left] Zine furnace, W. C. . TOR, 488 
re A 27 “vO ” J. esBor . o. 
aA: poe OS fo nne > -abaat age eastranice ges, 188 gy lh a 2 a vee sticky and stiff. Understand there are receipts Zine, obtaining, B. H. Hopking,....ssccree 708,044 
Gun carriage, O. Lauber penedesecsnase 708,235 | Rolling hoop, E 64.4 0ctceanntkadan for such soaps. A. To clean paint, provide a 
Fo yensne| Setactcagien, b:, Belen sanletecc cn plate with came sf the Sell rang te anes? 
Harvesting machine knotting device, A. Rotary engine, Eek & Cederquist........... 708 have ready some clean warm water and a piece DESIGNS, 
Castelin . ovseeees 708,316 | Rotary engine, E. L. Sill.......... 708,414, 708,415 | l rhich di i y 
. 2 | 3 ’ ald, pane 1, nto the water id 
Hat stiffening machine, N. Leveque........ 708,054 | Rubber, producing a composition of matter } as Som : we = lip " <> Automobile bedy, J. ¢ ny uter....+. a ped 
Hay loading derrick, portable, E. Brust. to be used as a substitute , Oo; A, | Saweene nearly dry; then take as much whiting | Rag frame, 8 A. Keller.........- 
ater mounting, electric, BE. Gold...... Bailer .... éwowes sssesceecesss 708,003 lag will adhere to it, and apply it to the painted | Candlestick, L. C Hiller. ioe n eee Sa cnt 
“ating furnace, water, H. A. Fraser..... 7 Rule, square, compasses, and comb, com- is ~ } surface, when a little rubbing will instantly Fabric, W. F. Stifel nesdnet -» 36,041 
ting system, vacuum steam, J R Wade 708, 101 bined pocket, ¢ I Hartley cece - 708,355 | * ’ : & * | Paper or draping weight, Levaur,...ss.+. 86,0380 
de maegene outhion, W. 8S. Estey.... 708, ase Safe - vault dons H. D —— , 708,041 | remove any dirt or grease After which, wash | Spoons, forks, ete., handle for, J. Clulee.... 86,084 
» oster cas tee Sample case, folding, Ss orris . 708,489 . 2 . — om 
seat, L. D. Petre visreeree 708,163 | Sash lock and lift, C2 W. Robison. , 708 406 the part well with clean water, rubbing it dry 
gut te , Ww. Fle tae her ° vee 708,084 | Saw, J. 1 tte dw) chdbess canes . 708,275 | with a soft chamois. Paint thus cleaned looks au 
ug, P. ¢ Jurs, . Sz t, » ci ecencpene 
Hopple, , Re w L Mc Aes neree Saw pon ed r mi. "7 Yost 708 4 as well as when first laid on, without any In TRADE MARKS 
Hose coupling retainer, W. F. Bowers...... Scale, weighing and price spring balance, jury to the most delicate colors. It is far ss 

ae ~ ; one .. 708,087 i B , / 

gee RR eed PEE PS re better than using soap, and does not require | Butter, B. 0. Whitford & Co........1. s+ 98,808 
. am ate - wee pring balance, 0. zias . c f t png Cleansing preparations in tablet form, G 

- ined, A. L. Logan. ereeeeees 708,373] 8 aling device, vacuum fruit yar, 8S. Adlam }more than hal the time and labor ro 7 ee ae 88, ROR 

te air Hint ac % ( 4 a oste t pe su nwesess con " 4 seat atite hed, G. H. Dimond....... . 708, 467 | clean paint, take 1 ounce pulverized borax, 1 Coating wood and ‘me ‘tal, compositions ‘for, 

hart ticle E 7 “a . 7( 2 ! machine braiding attachment, L _ os enatl haces best brown se and 3 Amertean Standard Composition Co.... B8,807 

( ri aulic press for thick fluid substances, — Smith bo dks si ..e.. 708,418 | pound sme pieces b w ap, and +1) Cocoa and chocolate, sweetened and unaweet- 

aioe, Rea lh a ce * rae nas wee 180 | _ ing ~ ge Sabet + Ww . te win . 708,480 quarts water; let simmer till the soap is dis ened, J. J. O'Donohue’s Sons 88,804 

“ ” ’ we q é jan ‘ a Shade am eurtain ” racks window, Crayo ce 

Iiydrocarbon burner, W. N sent 708, i 4P. &T. W Sommer. solved, stirring frequently Do not let it bolt. geil a a an eee Purni- BR, SAR 

Hydro arbon burner for stoves or furnaces, _ _, | Shade bracket, adjustable, Hanson Use with a plece of old flannel, and rinse off | Gloves, men's, hwarts, Schiffer 4 & Co. ee. 38.800 

\ ireene “ . 708,343 | Shade bracket, adjustable, A. Watts Tinste i .| lee cream freesera, Dana & Co ‘ 8K. N09 

Hydro arbon burning apparatus, liquid, W Shade hanger, window, Merkel, as soon as the paint Is clean This mixture is Remedy for rheumatiem, A. N "Wiszowanty .. * BSSGR 
Siva. & G. E essen parertecoeseses ; ~ beater, wee: H Deenktom also good for washing clothes. This would] Saws and handsaws, crosseut, BE. C. Atkina 

ocarbon motor, J. Sti Shade roller hanging apparatus, . Stone babl . & Co g rt 

eX, eros t , . ‘ é inswe y cleaning rugs ale sees e ee ee eens ceseeeee BBB 

oad —_ os RB -~ A. G R 1 in.. 708,080 | Sh = rt, eh } "g “pD. { id 4 anaes ete ae ae fica . " silks Coment,  &. Aeeeee & Se - an.aTo 
er, revo gc elec ‘ i tons +» TOS, Sha support, icle, aly 708,020 —_ n 8 s, Consumer Silk Mill ’ 

tani r, self, 8 W aterman SnAehe Sor possenal. wake, da, 4k, tote 708,317 (8680) J. H. W. asks: Can you tell Re dhaviin fa. Bh ses and Coupona 8.80 

hjector, steam, J PeORTEOne é . anc races, combine 5. ‘ ro J thir f : Fat Ip , 
ee en m3 - - ’ ss met py and ween » mbined, M. I me in your query department what is the best Vests, shirt, United’ Shirt Vest Co.......... 38,8601 
sooenal —~ gee ‘ ne ine, L, _ Fee k loader, A. ¢ Houdyshell size wire for the secondary winding of a mA 

wolce anc wilance shoet, I ison Sideboard, combination, J. T. Hicks ‘ ; » > ‘ we 
Iron breaking machinery, pig, H. Bentley ie a Ah. f.  tmenel ; spark coll for a gas engine. Could the second 
prrtenter, portable, é. I . Chase : Signaling apparatus, J. R. Mead ary wire be too fine?, Have you a good book LABELS 
Key hea ding t ‘ we elp bending achine i ; : ‘ ? 

Knob, door, J. Re’ Fi uhe:: Romy - ' . ae: See oe oe ee on the subject? A. Very rarely is any num A Pocket Hat I 

' - etche take) cnn’ Canes . . < ae os acke aver," ‘ . BR 
pacine tip machine, shoe, C. D on’ aver Skins, splitting, F. W. Moore.... ber of wire less than No, 36, A, W. G, silk Sacket ~ Wp a Oe OR Fm Oe f,410 
ane i sane bench, combination step, J. T. veihatin ae cmnuanet, < ° aw covered, used in the secondary of induction | “Boston gelatin, A 

- 708,290 | Smoke conveyer, ». Gale er ? as eS ORS ayy ye ; 9.41 
Ladder, exte nh nm, W. H. Sibley 708,413 | Smoking pipe, ©. P. Remore coils The secondary cannot be too fine We | «ony, ampagne Tableta,” for a medicine, Fo 3 I 
— aL , 8 . : Mears .. TO8,040 a t, re sulating, R. r i. = recommend upon this subject Norrle’s Induce Rief 0 Ageia 9,424 

‘ by er, whmann Sodium cyank making, ressler ‘ 'Enge S " ’ , 7 
Lamp, electri are. B.A. Bdwards Speed regulator, H. P. White tion Colls, price $1 by mall aay | ¥ , 4 ae .” for a cle vaning ‘powder ae 

amp, electric arc, R. Fleming Spinning head, 'F. A. Brees 708,408 Flor de Utuade,” for’ ei ‘ ‘0, 9,426 

s . a > ‘ " «t, eclgara, ‘Schmidt Co, 0,42 
a ~ ane ecans a RK. Meys . se Spinning mac mine cleaner, Mock & Robinson 708,061 (8681) A. M. L. asks: Kindly inform Golden Leaf,” for elgara, ‘aun riven ab * 

a », Incandescent electric, G. ¢ ebster Spinning spindle, C. EB. Lovejoy TOS, 374 » graphic © i 
re DL. Purinton . Ll 7| Springs or coils, apparatus for the continu me through the Screnriric AMERICAN ! | “Hop en ’ for a nen Intoxteating beverage —_ 

ne ho Ld phy ar fovans ous manufacture of spiral, Cole & Don- _ What substances best conduct sound’? A, If N. Thomas Brewing Co ‘ * oars 

ag, i lal, talkdwin 708,005 nelly i 08, ye cke whe Sor . he , ‘ 
Lifting jack and air pump, combined, “f Sprocket wheel, D. C. Jackling.... 708 by best conductors is meant those through nas —— “4 Chop, r toa, Firm of W Re 
pall p Ppa wre? : 708,408 Sqnere , L Lunderes ’ ‘ 70S which sound travels most rapidly, the answer] “La Gradosa,” for cigars, Amorican Lith. | 

as ole oating, ( iiames Stair pad, Sanderson TOS fen ‘ ’ " ‘ “ee graphie © a eth 0,495 
tet a 7. : V - alge Stamp affixing machine, R. H. Strong 708, ms give n in Zahm’s Sound and Music, pric “Ia Rosa Puerta,”’ for clgare, ‘Ame ric a8 Late oe 
ie i tog rt) " ison ue Stamps, drop hammers, ete., safety device $2.50 by mall, is steel, 15,470 feet per second ; ogranhte 1.416, A417 

ame b ing appars a, Gi ace in Thornto ittemore 7 at) .o + “9 me 
Linotype mac oo att . ent : S . mi. r, Thornton & Whittemor 0 Iron, 16,822 feet: fir wood, lengthwise the fiber, La Rosencta, for cigars, Amertean Lithe 
H I mchine attachmer \ D Smith Stamps or labels upon envelopasa, cards, ets graphie Co 0.414 
pene and uploading Govies, M. F. Johnson 7 machine for affixing postage, R. H, 15,218 feet; aspen, wood, along the fiber, 16,-|¢N."K, Brown's Dyspepsia and Indigestion — 
Loom, 0. L. Owen... tn , 3 , 708,425 G77 feet: white pine, 17,260 feet. Chiadni ob Tablets.”’ for tablets, N. K. Rrown., 9,422 
eee " ‘ n peseeseeses Stamping presa, relief color, R. F. Sproul 708,420 - “Standard,” for cigars, B. K. Rlewett $ 0.410 
form beam , ck, H. McLean veers 708,246] Steam boiler, J. A. Seblebr 708,407 tained a velocity for fir much greater than that! “gonehita,” for elgers. Schbuidt & Co 9,42! 
Lubrte atinn + san - 3 ms st shy ha creas “am engine, aero, 8. J. Corrigan, TOS,027 given, 19,685 feet. 2. What substances are| “The New 20th Century Remedy, Thymoll,’’ 
so shims ne evi :' : BRO. a0 xénines 708,324 | Steam generator, Norris & Spurrier ; TOR, ‘ , 9 ° . for a medicine, W. R. Colling.......... f), 4255 

, artlidge see 708, Steam generators, superheater for, H. Web most opaque to heat A. Kent, Engineers 
Magnetic separator, J. P. Wetherill ster TOR . 
; eri, . - er 708, Pocket Book, price $5, gives as the result of ——— 
Mall Aotiver 708,185 to TOR,I8T | Steering apparatus, veasel, P. L. Bonor T8382 210 . ae 
Nobl vering and catching device, W. J. _ Stone, molding artificial, F. Orlikowsk! 7ox 24x tests with heat at 310 deg. F. a list of 82 
Manith ‘mpp A De SEALS of Saab te oa a0 | Stone or ore crusher, Db. C. Robinson 708,495 articles, of which the best four are loose wool, PRINTS, 
M.. « ay 4 oOVE 7 183 | Stopper See Bottle stopper i omnes ae al ¥ ‘ 

i ofe frome = ®, apparatus for extracting, _ », | Stove, cooking, W. N. Moor 708,002 li geese feathers, loose lampblack, and hair] «a¢ toe o »—Mathushek Pianos,” for pianos, 
Motor “Be a pects ys 708,494 | Btovs cooking or heating ofl, M. L. Stone, 708,503 felt Of course these are all combustible. to Mathushek Plano Mfg. Co...... en 
a ate me r St ‘ am ‘ ato co inet > 'Prieat’ 7 o > 4 
Mic Ritcsae nanan on en ona won | ralger ena ventilater, mbined milk, I eon sen 9m extent Of covering matertals, for Instance I vieet's Boge Boda,"’ for soda water, Ww Yr ais 
— support, folding, B. C. Lyon 708,289 | Sulky, J. Bo Tait 708,426 to protect lee from melting, mineral woo! and lng 5? a ae , stk Gae 

ors, reapers, ete cutting apparatus | Surgical appliance, P. 1. T. Paulinetti 708,068 L eatenrs 9 —_ 





for, E. A. Johnaton 708,146, 708,147 hair felt are the best In protecting liquid 
Music chart, m« hanical, C. M. Halvorsen 708,130 | 
Musical instrument, mechanical stringed, 


Suspenders, ¢ ©. Late 
Syringe, Gundlach & Ledewig 
I 





4 






A printed copy of the specification and drawing 
alr from external heat to prevent evaporation | of any patent in the foregoing likt, or any patent 











| Table spread support » C. Jordan 708,040 In print fasned since 1868, will be ft 
7 708.207 | 9 ; “ rte . P . o; i" J \ ‘ » furnished 
Noo . Gabrielsky ° " 708, a37 | Tanning, W. H. Philipp 708, 306 a vacuum as perfect ad posstbic has proved to| this office for 10 centa, provided the ipod — 
Hembering’ A arbons ; a 708,192) Tape into edgingsa, machine for threading, be the best Insulator 3S. What substances are| number of the patent desired and the date he 
» apparatus, consecutive, G Davis 708,120 ; 9 Ae : gives Adéress Mann & Oo 301 * ' 
io Rartuse h conan 708,295 | ‘Target apparatus, J. 1. McCullough : pongen ™OSt incombustibie? A. A brick te probably! 757. bo Brestwey, Wow 
ont cook i, ENCE. 2s seecgheace 708,385 | ‘Target, signaling, G. A. Wirt 708,189 the most Incombustible thing, It has been} Ganeaian patents may now be obtel od by th 
ac ‘ ver 7 T!) Telegr ate . , “aA 7 + cD me « 7 
Odds Silentor, o a _— ~ ; in pt > " : hae ve wirok ~ | ‘ kard oan oxt once burned In a kiln till everything com-| ventors for any of the inventions anined in Tas 7 
> ? ; . 7 # Tele ay clens i ekare 8 OT2 . . . 
take packing apparatus, A. W. French, 708,218] Telephone, coin-controlled, 8. P. Grey...... 708.138 ' (Continued on page 178) > ag oe "301 ace, th Ds peed 
“ef ‘oni " 5 ork 
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Workers 


Withont Steam Power should 
wee our Feot and Hand Power 
Machinery. Send for Catalogues 
A— Wood. working Machinery, 
B -Lethes ote 
SENECA PALLS MPO. CO 
695 Water St., Seneca Pails, M.Y. 
MACHINE OUTFITS 


La Fre TOOLS» SUPPLIES 


ATHES SEBASTIAN LATHE C' 


Foot and Power 


SHEPARD LATHE CoO 


Every kind ot 

Tool for Steam, 

Gas, and Water 

Fitters. Every 

Té« has our 

personal guar- 

antee. We have 

been the ad- 

anufacturers for Fifty Years. . . 


WALWORTH MFC. CO., 
128 To 136 Feoerar St., Boston, Mass. 


?8u USE GRINDSTONES ? 


if so we can supp you. Ali set 
mounted and uns d. always 
kept in stock. Rememoer, we make o 
specialt yof selecting stones for all spe- 
cial purposes. TR” Ask for catalogur 


The CLEVELAND STONE CO, 
2d Floor, Wilshire, Cleveland, 0. 


Apple Economical Gas Engine Igniters 


HOP 





and Tarret Lathes, Pian- 
ern, Bhepe rs, and Drill Presses, 
im V di St., Cineinnati, O. 

















Are positively the beat 
bellt for Stetenary, 
Autanobiic and Marine 
(las Knyines, either toach 


. jamp spark system. 
We are the leaders 
manufactur lyniting 
Dyoar Magneton 
*, Colle, Phu 

‘ Write for printed 
matter, The rien 
Blectrcoul a 
Company, No, © South St. Cle Ln o, (hie, U. B.A 

‘ k stock enzried by Chas EK. Miller, 97 Reade Street, N. Y 
Philadelphia Offlee, The Mourse vicage Offlee, 16-21 La Balle Stree 


St. Loule stock carried by A. L. Dyke 


THE MIDGET DYNAMO OR | MOTOR) 


Weight % pounds. Wil! light 
our 6 ¢. p. iamp, ring bells, ex 
plode powder. Output 10 watts, 
As & motor will develop 1-32 h. p 
Wound for voltages 4 or 6 as de 
sired. Over vol Sent up to 10 
to order. dcent stamp 
for hustra 9 catalog 
ELBRIDGE ELECTRICAL 
MANUFACTURING COMPANY, 
Elbridge, W. Y., U.S. A. 


BOGART GAS ENGINES 


Double Cylinder, 3h. p 
and upward to 50. 
PARRAR & TREFTS, 
Steam Engine & 
Boller Works.... 


Street 


Linmar Building 
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Perry 
BuUFPALO, N.Y 


to ™ 





Catalogue on Application, 


THE EUREKA CLIP - 


The most useful article ever invented 





tor the parpose. indispenrable to Law- ( 
yers, Editors, Students, Bankers, Insur Zz 
ance Companies and business men gen > 
erally Hook marker and paper clip ( . 
Does not mutilate the paper. Can be \ 


t°ON 


used repeatedly. In boxes of 100 for 2 
To be had ef all booksellers, station 
aud ne on deale or by mall on receipt 
of price. Samp!s card, by mall, free Man \ 
oaereered by Consolidated Rafer 

Pin Ce., tox 21, Bleemfield, \. ¥. 


TRUSCOTT MARINE 
MOTOR 





. 





-— 








The simplest, 
most Derrerral, and 





class upen 
the market. 

Made single, double, and triple 
eylinder, both two and four 
eyele, ranging from 1 to #@ H. P. 
Catalog Jor the asxing. 


Truscott Boat Mig, Co., 


ST. JOSEPH, MICH. 








Practical Pointers 


For 


Containing Valuable inf 


Patentees 


rmation and Advice on 


THE SALE OF PATENTS. 









An Elucidation of the Best Methods Employed by the | 


Moat Successful Inventors in Handling Their Inventions 
By F. A. CRESEE, M. E. 
144 Pages. Cloth, Price, $1.00, 


HIS ts the most practical, up-to-date book pub. 
tenes in the interest of Parente setting forth 
the best methods employed by the most success 
ful Inventors in nandilng their patents. It Is 
written expressly for Patentees ty a practical 
Inventor, and is based upon the experience of 

some of the most successful Inventors of the day 

t gives exactly that information and advice about 
handling patents that should be possessed by every In- 
ventor who would achieve success by his ingenuity, and 
will save the cost of many expensive experiments as 
well as much valuable time in realizing from your in- 
ventions. Tt contains no advertisements of any descrip 
tion and is published in the interests of the Patentee 

alone, and its only object is to eive him such practical 

information end advice as will enable him to intelligent - 
ly handle his patent successfully, economically and 
profitably. 

It gives a vast amount of valuable information along 
this line that can only be acquired by long, expensive 
experience in realizing from the monopoly afforded by a 
patent. 





CH" Send for Descriptive Circular. 
MUNN & CO., 
Publishers, 36! Broadway, New York. 





bustible in is destroyed Volcanic lavas are 
also incombustible Furnace slag is of the 
same character 

(8682) J. M. C. asks: How many watts 
a 16 candle power incandescent light will use?’ 
A. Sixteen candle power lamps of different 
types use from three to four watts per candle 

(8683) H. W. C. asks: Please ad- 
vise me as to what book you recommend on 
designing of motors of the two-pole Edison 
type, with points as to effect of change of 
area of poles, position of greatest puil, etec., 
price of same and where to be had will 
Parkhurst’s $1 work cover it? A. For the 
principles of designing of motors on direct 
current we recommend Thompson's “Dynamo | 
Electric Machinery price $6, as the leading 
authority liawkins and Wallis’ “Dynamo, 


al 


=e" NIOTORS 


| 


price $3, discusses the principles of the ma 
chine Wiener'’s “Designing of Dynamos and | 
Motors,” price $3 last edition, is considered 
reliable work Parkhurst's little book, price 
$1, contains the plans and details of two 
little motors which he designed It has no} 
instruction in reference to the mode of de 
signing The book Electrical Designs,” price 
$2, contains a large number of plans of ma 
chines, some of which would probably be use 
ful to you The only way to learn the art of 
designing thoroughly is to take a course of 
electrical engineering and then work in the 
shops of some one of the great electrical com 
panies You will then become a 

originality in your designs 

(8684) K «ad. B asks 1. Will you 
kindly inform me through your valued paper 
whether there is any way of finding the “con 
stant’ of a Thompsen recording wattmete: 
from the type, class, et« as Stamped on the 
metal plate attached to it ro illustrate 
What would be the constant of a Thompson 
wattmeter Type M, Form E-3, Class 50, 220 | 
Volts The constant on these meters is al- 
ways marked in ink, which makes it easy tor | 
electric Ught companies, if they are inclined 
that way, to change it to a higher figure, thug 
Irene the meter register more current than 
is consumed in reality A. The constant of 
a Thompson recording wattmeter may be 
roughly verified by the following method 
Turn on a number of lamps of a rated number 
of watts Multiply the watts per lamp by 
the number of lamps Observe the number of 
seconds required for a revolution of the disk 
and multiply the watts used by the number 
f seconds per revolution of disk Divide 
this product by 3.4600, the number of seconds 
in an hou rhe quotient is the constant re 
quired If a stop watch is used the seconds 
per revolution can be found with great accu 
racy The reason this is only a reugh method 

that lamps as they grow old take more 
than thelr rated number of watts The meter 
is not liable to over-record the service, since 
the disk is not likely to run too fast A 
better way is to connect an accurate watt 
meter in series with the recording meter to} 
be tested and compare the readings 2. Is 
there any book or manufacturer's catalogue 
that will give accurate information on this 
subject ? 2. Foster's “Electrical Engineer's 
Pocket Book price $5 by mail, and the cir 
culars of the manufacturers. 

(8685) H. H. asks: Kindly advise 
me of the method used for grinding glass for 
the mirrors of reflecting telescopes I mean 
more particularly the means of describing the 
curve before beginning Also if there is not | 
a& more practical way of getting a parabolic 
curve than that given in most text-books, 
which simply say it is the focus of a point | 
equi-distant from the focus and directrix? I 
understand the theory well enough, but often 
wonder if opticians have no more practical 
way of getting at it thar constructing perpen 
diculars to the directrix and measuring to 
the focus; also if in getting at a spherical 
curve of, say, fifteen feet radius, it would 
be necessary to use a compass or stick of that 
length to construct it If you know of any 
publication that would give me this informa 
tion will you kindly let me know of It A 
A parabola is mogt correctly described by 
locating a sufficient number of points on the 


curve and passing a line through these points 
Kent's “Engineer's Pocket Book,” price $5, 
gives four methods of describing a parabola. 


In shops the curves required are first described 
of full size and a template is made for use 
in work. Lofts or floors of sufficient size are 
necessary For grinding lenses forms are 
|} turned and used in the machine or by hand 
to shape the glass “Orford’s Lens Work for 
Amateurs” gives instructions in this work 
(8686) N. J. R. asks: What are the 
proper proportions of gas and air to use for 
the greatest explosive force of acetylene, gaso 
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American Yacht and Motor 
Company, 


‘Builders froma Row Boat to a Yackt 


Cherokee and DeKalb Streets, 
ST. LOUIS, MO. 


. > 

It’s Just as Nice 
to have adjustable brass wearing 
parts on a ity and 4 IL P. engine 
as on a larger one,aud much easier 
to slip in a new sleeve or cap sent 
direct from the Hardy Motor 
Works factory than to buy an en 
tire new part or pay for a babbit- 
ting job. If you need power, be 
sure and notice this point before 

purchasing. 
HARDY jlozer WORKS. 
rt Hu _ Mi 
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MARINE and STATIONARY 


Zand 4 CYCLE 
are no experiment, as they 
are in successtul operation 
in all parts of the world. 

Launches in stock 

Sen: i for ¢ — 
PALMER BRO 
___ Cos is ob, ri onn, 


THE OBER LATHES 





For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger 
File, Knife and Chisel Handles, 


Whiftietrees, Yokes, Spokes, Porch 
Spindles, Stair Balusters Table 
and Chair Legs and other irregular 
work. 

G2” Send for Circular A. 


The Ober Mfg. Co.,10 Bell St., Chagrin Falls, 0., U.S.A. | 


things moving _Suring tb the pot wre 
y, 
has six finn ie. ; oven, 17x 
1é-gallon reservoir. 
On arrival, if you are perfectly satistied, 
risk $1.00 to find out what can be saved A being wide-awake. 
CIRCULAR A WRITE 


Dept. 14, 619-621 N. 4th St., ST. LOUIS, MO, 


YOU ONLY RISK $1 
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THE “QUEEN” DRAWING PENS. 


a SCIE FICALLY SHARPENED. 


All Queen Pens are sharpened by experts who have 
bad many years’ experience in making and sharpening 
Drawing Pens. Only the finest English Stee! is used in 
the Queen Pens, and they are hand-made and carefully 
tempered by our improved process. TEEN & CO,, 

| Inc.., Mathematical, Engineering and Scientific Instru- 
nent Makers, 1016 Chestnut St., Philadelphia, 


GASOLINE 


ENCINES 
Marine & Sener 
from 1-4 to 16 H. P. 


A thoroughly satisfactory engine 
ata moderate price. 

frite for catalogue. 

THE CLIFTON MOTOR WORKS. 

233 EB. Clifton Ave., Cincinnati, 0. 


if yes want the best CHUCKS, buy Westcott’s 
Little Giant Double Grip 
Drill Chueks, Little Giant 
Drili Chucks 
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Chucks, Cut- 
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Cembination Lathe Chucks, Plain U niversal Lathe 
Chucks, Independent Lathe Chucks. ade by 
Ww estcett Chuck Co,, Oneida, N. Y., U.S. A. 
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SELECT A PEN 


Suitable | for your handwriting trom a sample card of 12 leading num- 
bers for correspondence, sent postpaid on receipt of 6 cents in stamps. 


SPENCERIAN PEN CO. 


349 Broadwav, New York. 


PERFECT - PUMP - POWER. 


is attained only in the 
TABER ROTARY PUMPS 

hey are mechanical 
simple and dirabie. Will 






thin or thick. Requires 
no skilled mechanic. Most 
ower at least cost. All parts 
nterchangeable ade of 
iron, steel or bronze. Can be 


TABER PUMP CO.BUFFALONY. 


driven by belt, motor or en- 
illustrated Oatalogne 
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Lar 
ABER PUMP CO., 3 


GAS and GASOLINE 
ENGINES. 


Fan att: chment. 


Wells St., 


Using Natural Gas, 
‘‘oal Gas, Producer 
Gas, and Gasoline di- 
rect from the tank. 
lto WH. P., actual. 
The cee ipetcla 
«ine Co. 
21 we Washington St 
Springtield, 0. 


|_BURNISHINE 


The most marvelous metal polish 
n the world. 

Contains no Acids or anything injur- 
ious to the Meta) or Hands. 

Produces a wonderful brilliant lustre 
on Brass, © once, = Tin, Zine, Silver, 
Nickel and all Met 

d w rubs and the article is hand 
somely burnished. 

Will not soil the bands or leave depo. 
sits in corners or surface of the metal. 

Will restore burnt or rusty Nickel on 
Stoves to its original !ustre. 

Put 7 = cans at prices as follows: 

Pint 1 Pint, #e. 1 Quart, Me. 

if your dealer ar oes not keep it wrtie 
direct to J. C. a & "D. 

59 Dearborn St., Ch 


DRILLING 
Machines 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills, With engines or norse powers 
Strong, simple and durable. Any mechanic can 
Operate them easily, Send for catalog. 

WILLIAMS BROS,, Ithaca, N, Y. 
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line and crude oil gas. A. The strongest ex- | 
plosive power of acetylene gas is made by a| tes SS 
mixture of 1 part acetylene to 9 parts air; |} HOPPES MFG. CO 
of gasoline vapor, 1 part vapor to 8 parts/ . 
+ Springfield, 0. 
air: crude oll iluminating gas, 1 part gas to 26 Larch St., Springfie f 
6 of alr See Hiscox’s book on “Gas, Gasoline 
and O11 Engines.” $2.50 by mall Automobile Engine Business 
Aer careful testing we offer to the 
- yublic ag confidence, the 
(8687) D. P. asks: A says that the! B.. & M. Compound Engine 
: . ime of « »9 
mechanical advantage of a movable pulley is Dimensions of Cy Height of \ edb 
due to the fact that It is a second-class 2] tn. Epee xii in. x Gam. Engine. 
”) ”. © Cran sana earings. 4 
lever. B says that the mechanical advantage | working bearings of bronze. Piston 
is In the rope A. The movable pulley is a | pote Cg OM CA. 
olle . ~ . , 
second-class lever and the source of power. | head. Plata side valves. We also 
T " . > 2 ¢ ‘ li build running gears and make parts 
The rope ts only the medium of its applica SMAEFFER. BUNCE 4 pert N.Y. 


A is correct. 
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pump hot or cold fluid, | 
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. . 
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Wolverine” is the only reversible 
MarineGas Engine on the market. 
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power. Requires no licen 
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WOLVERINE MOTOR WORKS, 
12 Huron Street, 
Grand Rapids, Mich. 
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Scientific American 
Building Monthly 


VOL. 33. 
JANUARY--JUNE, 1902. 
278 itustrations. 120 Pages, 6 Tint-Blocks. 


The Thirty-Third Volume of this beautifully illustrated 
and finely printed Monthly Magazine, comprising the 
numbers January to June, 1902, is now ready. 


»..+ SPECIAL FEATURES... 


| 
| 

| ILLUSTRATIONS, . . 
| The volume contains 6 tinted cover pages and 278 
including many fine examples of 


tNustrations. 
views of groups and 


recent dwellings, gardens, 
estates, interiors, exteriors and plans *hoto- 
graphs of agricultural details, porches, doorways, 
mantels, etc., are especially heipful and suggestive. 
The illustrations of the Building Monthly are made 
from specially taken photograpbs and are not ob- 
tainable elsewhere ost of the houses are ac- 
companied with full sets of plans. 


TALKS WITH ARCHITECTS... 
This interesting series of conversations with emi- 
nent architects by Mr. Barr Ferree comprises im- 
portant talks with Mr. T homas Hastings on —_ 
Suggestions for New York” r William J. F 
on “The New Tenement House Law of New Yor 
Mr. Charles A. Rich on “The Development of the 
Small College”; Mr. John Galen Howard on “ The 
Beaux-Arts Architects”; Mr. J. Monroe Le 
on “The Architect and the Municipality” 
Mr. George L. Morse on “ The Durability of ‘steel 
Construction.” 


EDITORIAL ARTICLES... 
Suggestive discussions on timely subjects for the 
home builder: “Municjpal Art”; * Roads es 
Houses"; “ Washingto the Magnificent ”: “Th 
House and the Terrace’; “The Art of Home: 
Building”; “ Kitchen Ends and Back Yards. 


DEPARTMENTS... 
The Departments of the Monthly cover a wide 
range of topics and summarize the latest advance 
| in current architectural thoug ht and practice: 
| *Monthly Comment”; “The Household” “The 








| Garden” * Legal Decisions’ ms lew Books” 
“Country Life”; “The Country Hou: “Fire 
Protection”; “ Sanitation”; “ Civic »rment 


atte 
“New Building Patents” ; ? Publishers’ Depa 


ment 


|The SCIENTIFIC AMERICAN BUILDING MONTHLY is 
a national magazine of architecture conducted with 
special reference to domestic architecture 
abounds with practical suggestions and its illustrations 
| cover a wide range of subjects selected with scrupulous 
| care and printed in the most artistic manner. 
Price, Express Paid. %2.00 


| MUNN & CO., Publishers, 361 Broadway, New York 
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every branch of Science applied to the Arts, sent free and 
ree of postage to anyone in any part of the world who 
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ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book. 
“CAN I BECOME AN ELEC- 
TRICAL ENGINEER ? . 


We teach Electrical Eng ng, Electric Lighting 
Electric Railways, Mec hanica ‘Engineering, Steam Engi 
aeering, Mechanical Drawing, at voar home by mail 
Institute indorsed by Thos, A vd 
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Gene of . ere 
ech you 

whet ‘oon need to} 

know to earn wore | 


in your own business or another Engineering, 


Drattin Art, Architecture, Mining, Meta 
urg ‘usiness, Stenography, Journalism, 
Boskkeeping, etc. 
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our students’ work. When writing for full 
particulars mention the subject which inter- 
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CORRESPONDENCE INSTITUTE of AMERICA, 
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factory, The Press Co., Meriden, Conn. 
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ick a Perfect Pencil 


One with a “dependable” point, a uniform 
grade—one that draws a clear, sharp, weil- 
defined line, and to do this you will have to 
choose 


DIXON’S AMERICAN 
CRAPHITE PENCILS 


the best made lead pencil in any country. 
Hard, soft or medium. Suitable for all pur- 
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porters, etc., find them a boon 

Send 16 cents for samples. 

Worth double the money. 
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TOOL GR R 


is the best on the market—bar 
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NEW BOOKS ETC, 


INDEX TO THE LITERATURE OF THE SPEc- 
TROSCOPE (1887-1900, both inclusive). 
By Alfred Tuckerman, Washington, 
D. C.: Published by the Smithsonian 
Institution. 1902. Pp. 373. 
In 1888 Mr. Tuckerman published a_ bib- 
liography of the literature of the spectro- 
The present volume is a continuation 
bibliography and brings the work 
1900. 
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of that 
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In My Vicarace GARDEN AND ELSEWHERE. 


By Rev. Henry N. Ellacombe, M. A. 
The Bodley Head, London and New 
York: John Lane. 1901. 16mo. Pp. 
220. 

Dr. Ellacombe has written an entertaining 
little book In which he describes in a grace- 
ful and poetic way many interesting fragrant 
flowers which grow not only in the house 
garden, but even in such a prosaic place as 
a railway garden Much interesting botanical 


lore is interwoven with charming descriptions 


of plant life. 
THE Book or VecEeTasBLtes. By George 
Wythes, V.M.H. Together with Chap-| 
ters on the History and Cookery of | 


Vegetables. By the Editor. The 
Bodley Head, London and New York: 
John Lane. 1902. i16mo. Pp. xii- 
106. 


This is a practical book written by a prac- 
tical man, covering the subject of vegetable 
culture and thoroughly. Not only 
does the tell us how garden vegetables 


concisely 
author 





| 
| 


should be grown, but he even tells something | 
of their history and a good deal of how they 
should be cooked. 


F'ARMING. A Handbook for 
Application of Water in 
By Lucius 


IRRIGATION 
the Proper 
the Production of Crops. 


M. Wilcox. New York: Orange Judd 
Company. 1902. i6mo. Pp. vii-494. 
The present work is a revised edition of 
“Irrigation Farming.” A revision has been 
rendered necessary by the improved methods 
which have been devised and adopted within 
|} recent years. The author is counted an author- 
ity on the subject, and discloses the theory 
and practice of irrigation in a way that is 
certain and clear 
ELECTRICAL AND MAGNETIC CALCULATIONS. 


By A. A. Atkinson, M.S. New York: 
D. Van Nostrand Company. 1902. 
l6mo. Pp. vii-310. Price $1.50. 
Prof, Atkinson in his book has developed 
a method of teaching the rudiments of elec 
trical engineering in a way that should be 
found particularly serviceable by the student. 
Through a gradual process, principles and 
formule are evolved from facts previously ex 
plained or understood After a law has been 


carefully developed and has been given the most 





| 


concise, easily remembered and convenient 
working form, the method of induction gives 
way to that of deduction A series of ex 
amples are then worked out Illustrating the | 
application of principles 

ESTIMATING FRAME AND Brick Houses, 


A Practical Treatise on Estimating 
the Cost of Labor, and the Quantities 
of Materials, in the Construction of 
Frame and Brick Houses, and of 
Stables, Barns, ete. By 
Hodgson. Second edition revised and 
enlarged with scale drawings and 
other illustrations. New York: 
David Williams Company. 1902. Pp. 
224. 
SUPERHEAT AND SUPERHEATERS.—The Pat- 
ent Controllable Superheater and 
Dry Steam Generator. Adapted to 
all Classes of Land and Marine Boil- 
ers. Manchester, England: The 


Cruse Controllable Superheater Com- | 


Pp. 47. 


THe SMOKE Prostem. By Richard J. Mc- | 
Carthy. Reprinted by the Kansas 
City Southern Railway Company for 
information of enginemen. Pp. 24. 


By Frances- 
Hoepli, 


pany. Square 8vo. 


MAGNETISMO E ELETTRICITA. 
co Grassi. Milan: Ulrico 
publisher. 1902. Pp. xv-608. 


THE VULGAR FRACTION. 
Williams. Pp. 7. 


DECADENCE OF By 


Rufus P. 


THE RAILROAD AS AN ELEMENT IN 
TION. Revised and Enlarged 
new illustrations. By Prof. 
Hogg, M.A. Louisville, Ky.: 
P. Morton & Company. 1899. 
112 


Alex. 
Pp. 
The Cal- 


Published 
Pp. v-328. 


or ToKyYo. 
Toyko: 
1902. 


UNIVERSITY 
1901-1902. 
University. 


IMPERIAL 
endar, 
by the 


in Sourm AFrRica, 
by Alpheus F. Wil- 


ENGINEERS 
Compiled 
Pp. 19. 


AMERICAN 
1902. 
liams. 


PrRacTicAL LESSONS IN ARCHITECTURAL 
Drawine. Or, How to Make the 
Working Drawings and Write Speci- 
fications for Buildings. Eleventh 
Edition Illustrated by 33 full-page 
plates and 33 woodcuts, showing 
methods of construction and repre- 
sentation By William B. Tuthill, 
A.M. New York: William T. 


stock, Publisher. 1902. Pp. 


Fred T.| 


John | 
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with | 





DESCRIPTION AND FOR ALL US 
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RESTFUL SLEEP 


In Camp, on the Yacht and at Home, 


“Perfection” Air Mattresses, 


CUSHIONS and PILLOWS, 





Style 61. Camp Mattress with Pillow gttached. 
Also showing Mattress Jeflated. 


Clean and Odorless, will not absorb moisture. 
Can be packed in small space when not in use. 
t2™ Send for llustrated Catalogue. 
MECHANICAL FABRIC CO., PROVIDENCE, R. I. 


| A AGOOD I NVESTM! ENT 

For $1.75 we will send by expsens repaid), 
complete N. D, Outfit wi rf mst ruc- 
tions for learning 

















ble. on 

wages. 

ah ed om : 
a | 


by mail, pos' atpaid, 
Send for our catalog. 
hed 187¥. 


Establ 
| J. H. BUNNELL & Co., Ine, 2 Park Place, New York, | 


TT MIs 


GRINDER 


piping Seauired’ tom supply it with | 
ater Alwaysready for use. Sim 

piest in construction, most effic’ jent | 
moperation. Pricz will interest you. 


W. F. £)5NO. BARNES ©o., : 


Established | 
1999 ate St, Reekford, Hi. 














A WPABER > 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS’ 
RUBBER GOODS, RULERS, ARTISTS’ COLORS 
78 Reade Street, New York, N. Y. 
GRAND PRIZE, Highest Award, PARIS, 1900. 





* BENEDICT-NICKEL” 
Seamless Condenser Tubes. 


» Con, W 


n. 
few York, 258 lroadlway. 
Boston, 172 High St, 








| WANTED. 


REPRESENTATIVE 


Business men wanted for cities of 10,000 and over 
to open exhibition parlors or stores for the dis- 
play and sale of our j 


“KEYLESS CLOCK,” 


Just betes introduced to the public. Clocks are 
self-winding and run a year without —: 
no one will buy key wound clocks when the 

and have an opportunity to buy the latest thin 
full line of samples now ready; parties having TH 
and upward to invest and ability to manage can 
secure agency for cities not already taken; parties 
making arrangements now will bave name appear 
in our advertisements. Address The United tates 
woot (o., executive offices, No. 45 Broome Street, 

ew or 











sending three Set 
pry 7 
The latest 


ev Aft RT sale 
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t Eneyolo 


tre 


la of 
moders, Shot and Bullets, Men- 
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tion SCLENTIFIC AMERICAN, 
IDEAL MFG. CO., New HAVEN, CowN.. U 


Aagress 





LET ME SELL YOUR REAL 
ESTATE OR BUSINESS 


Over 20 Years Successful Experience 


Describe your property and give 
your lowest cush price in fret 
letter. | ean sell your property no 
matter where located. IF YOU 
WANT TO BUY OR SELL 
write me today. | can save you 
time and money. 


FRANK P. CLEVELAND, Real Estate Expert, 
1503 Adams Express Bldg., Whicago,. 

















DRINK PURE WATER. 


| You can't possibly get seeds or rela, particles into the 
mouth * ad) 





hen you use « ard 
a iter on your “Shade fine for ieed Aine 
and for H ade ge *Wesnell silver. Sample by 
mail § Cos tor pecial Agent ‘s Outat $4. ou. 
SNEDEKER & POLHEM us ~ + «+ + NYACK, N, Y. 








The Franklin Gas Engine 
One-Half Horse Power 

ps age ph. posmatete, We sell al! neces- 

ngs, materials and detail! draw 

Ings for si For rea seol wore nm B toy. 
oO ne per min 

horizontal form. Fin ished pres ould 

separately. Runs by 


parts sold 

as or gasolene, 

For boys and men with a mechanical 
turn. rite for circu 


PARSELL & W EE D, 
129-181 West Stat St., New York, 





te FRANKL 
Model Shop 














Experimental & Model Work 


Ctr. & advice free. Wm. Gardaw & 8on.45-51 Rose 8t.,.N.¥, 


NOVELTIES & PATENTED ARTICLES 


Punching Diese, Special M 
- 18 Seneca St, Cleveland, 0. 


VOLNEY Ww. MASON & co., 
Friction Pulleys, Clutches & Elevators 


PROVIDENCE, R. |. 


Manufac tured by Contract. 
ebinery, kK. Konigsiow & E'Bro- 





DRYING MAGHINES. * WORRELL, 


' Hannibal Mo, 


I Can Sell Your Real Estate 


where it is. Send description, state price and 

po Sie, ‘to ‘96. +. references, Offices in 14 cities 

W. M. Ostrander, 13 N.A. Bidg., iphia 
MODELS, DIES AND PUNCHES, Special 
Machinery, got and Metal Pattern itampings, etc 
oeft & Moore, % and 87 Fifth Ave., ¢ leago 


‘ 
THIS BEATS NEW JERSEY.’’ 
Charters procured under South Dakota laws for a tew 
dollars. Write for Corporation laws, blanks, by-jaws 
and forms to PHLLIP LAWRENCE, late Ass't Secretary 
of State, Huron, Beadle Co., South Dakota. 


Fact i KW 
MATC Mfr. nt ae Paton } at. c Vinge a 
c Engines, Brew 
ICE» and Hotlene + as vig Vil) TE 
FG. CO. et Clinton Street, Milwaukee Wie. 








ODELS & SKE ERIMENTAL. WORK. 
Inventions developed, & fal Machinery. 
E. V. BAILLARD, Fox Bidg.. Franklin Square, New York. 








Twenty-Third Edition 


Experimental 


Science 


developments in wire 
was necessary, 


made expressly for 
SCIENCE. It is an 
fio volt circuit, It ¢ 
socket, 
ing a current capable 
descent lamps. 


Volume Il co 





“lock, 
of the Stars are all thecougeey 
The unprecedented sale 


The Telegraphone, Experiments in High v« 


--.. NOW READY.... 


““ BY <“ 
George M. Hopkins 


be necessary to 
the many wonderful discoveries of modern times might be fully 
described in its pages. 


therefore, 
added to the work in order to make it thoroughly up-to-date, and with 
this object in view some 200 pages have been added, 
increased size of the work it has been necessary to divide it into two 
volumes, handsomely bound in buckram., 
the following additions that have been made to these volumes : 
Volume I contains in addition to a large number of simple, 
illustrated experiments, a full description of a % H 


yielding a full ¥ 


besides new articles of great importance 
alternate current mac hinery 
phony receive attention 





Revised and Greatly Enlarged, 
2 Octavo Volumes, 
1,300 Pages, 900 Illustrations, 
Cloth Bound, Postpaid, $5.00, 
Half Morocco, Postpaid, 7.00, 
Or Volumes Sold Separately: 


Cloth, $3.00 per Volume. 
Half Morocco, $4.00 per Volume. 


XPERIMENTAL SCIENCE is so well known to many of our 
readers that it is hardly necessary now to give a dese jon of 
this work. Mr. Hopkins decided some months ago that it would 


prepare a new edition of this work in seine that 

Since the last edition was published, wonderful 
less telegraphy, for example, have been made. _ It 
that a good deal of new matter should be 


On account of the 
It may be interesting to note 


well 

P electric motor 

illustration in this edition of “ ExrerImMenTat 

ENCLOSED SELF-REGULATING electric motor for a 

an i. operated by a current from a tio volt lamp- 
PS or it may be uged asa dynamo, furnis 

p opelalinn three 16-candle power, 110 volt incan- 


The construction of the machine is perfect enough to 
admit of enlarging or reducing its size if desired, 


mtains much on the general subject of electricity, 
Among these the = ject of 
is treated. Wireless Telegraph Tele- 
Electrical Measuring Instruments, he Wlectric 


tage, The Nernst Lamp, and Measuring the Heat 


illustrated and described 
of this work shows conclusively that it is the book of the age for 


teachers, students, experimenters and all others who desire a general knowledge of Physics or Natu- 


ral Philosophy. 


SEND POR DESCRIPTIVE 


co MUNN & CO., Publishers, 561 Broadway, New York. 


CIRCULAR. 





‘ WINTON 


Scientific American 





SEPTEMBER 13, cael 
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b eEPAL (first aw wed trinle 
Lvek Cur ins ‘he hill climbing trtale, 
M a innon (first ) in the off al 100-anile non-stop @- 


furmme 











TOURING CAR, 
© captains the ate 7 dew, tot pr actical and best constructed moter manu- 
factured on m ‘ Our sew catalog sent upon request 
The Winton Motor Carriage £e.. _ Cleveland. 0. U. S.A. 
Purmavecemta 
iJE> Srna FOOLS SAwS er 
rT NEW YORK 


CARRIAGE 


The Best 
to Run 
is 
the Best 
to Buy. 





S STEEL 











i. ORANGE, MASS. 


CRUDE ASBESTOS 


RECT FROM 


a, oo | R. H. MARTIN, 
ASBESTOS FIBRE | orice, st.Paut BUILDING 


for Manufacturers use | 220 B’way, New York. 


HY DPRO-CARBON, 

20.Mile ®peed. 

20 per cent. Grades, 

100-Mlle Gaseline Tank. 

800.Mile Water Tank. 

900 ibe, GM. I. Actual 
Write for 


FRIEDMAN 


GROUT BROS., 





Cxtaiogue 


AUTOMOBILE CO., 


SE. Van Buren Street. Chicage, Tl. 


Buffalo Touring Gar with Tonneau. | 


Ideal Automobile 
for family ure. 
Equipped with 
every modern tea- 
ture. Climbs 255 
arades. Speed 3% 
miles per hour. F 
K.'Thomas World's 
Motors, 

highest 


Record 

insuring 

efficiency 

AGENTS WANTED. 
tT 





“ aw 
wr 5 Ot, ooo, Aut 
It M 


Ue 


BU PRAL o “Al ‘TOMOBILE & Al 4 © ‘O., 
1290.1200 Niagara Street, Buffalo, } 


TOOLS AS A TOPIC 


be interesting to every bandi- 
there is a mine of infor- 


muat 
craftaman 
mation tn 
Montgomery & Co.’c Tool Catalogue 
which enumerates thousands of tools, 
Capital handbook of reference. Pro- 
gpealy lestrated. Sent by mall for 
» oer 1e / Gieeount sk ‘ ingtaged. 


NTQE 
105 Fulton mt. New York city. 


THE “VICTOR 
Steam Pumps 


Pize, 9 inches by 3 inches, weight, 44 pounds 
Capacity of Air Pump, % pounds pressure on 
tanks or tires 

apacity of Water Pump, 

ute against 200 pounds boiler press 
PRICE. 83000 EACH. 

These pumps have been adopted by the | 

Locomobile ¢ the Mobile Co., and other 
leading manufacturers of steam carriages. 


OVERMAN AUTOMSOLS. a...” 
7 Bast ath Street 


wl for ties strated Ctreul 


RIVETT LATHE 





8 gallons per min- 
ure, 


ar 









afford to do without it. 


ea © GOLD MEDAL 
AT THE PAN-AMERICAN EXPOSITION, 
"send for Catalog.43 
Faneuil Watch Tool Company, 
BRIGHTON, BOSTON, MASS., U.S. A. 


No up-to-date manufacturer can | 


Only eemntthens Repeat- 
ing Rifle in the World. 


HIGHEST 


Development 
of SPORTING RIFLES 


VAG 







Constructed to shoot Six Different Cartridges, 
Adapted for GRIZZLY BEARS & RABBITS. 
-803 and 30-30 Caliber. 
Every Rifle thoroughly guaranteed. 
Write for new illustrated catalogue A. 


SAVAGE ARMS CO., Utica, N.Y.,.U.S.A. 
Manafacturers of SAVAGE Magazine and Magnetic Hammers. 





Send for Circular. 











Free Tuition in the 
Kodak Correspondence 
School of Photography 


to every owner of a Kodak or Brownie 
Camera who purchases a one dollar copy 
of “ Picture Taking and Picture Making.” 


EASTMAN KODAK CO. 
Rochester, N. Y, 


THE MOST MODERN AUTO 


ELMORE AUTOMOBILES. 
Practical, Durable 
Efficient. Easy to 
control at any 
speed. Double cy! 
inder motor, 
smooth gliding mo 
tion. 2 models, $800- 
$15. Get further 
information free. 


ELMORE MANUFACTURING CO., Clyde, 0., U.S.A 


| Circular by matt 


= RED ENGI NE pereeayt he 
SED 


sy Any One 
For Any Purpose 
Stationaries, Portables, Sawing Outfits, 
Hoisters, Engines and Pumps. 
Fu &i—Gasoline, Gas, Distillate. 























Also for Bromide Enlarying, ( vopying, Photo- Engraving. 
Intensely brilliant, very portabie, burns kerosene, cos 
leent per hour. Send for lists including Stereopticons, | 
Send for [lustrated Catal jue and Testi- Moving Pictures, Slides and Microscopes. 

monials, and State Your Power Needs. WILLIAMS, BROWN & EARLE, 


oe GAS ENGINE CO.. Box 148, STERLING. ILL. | Dept. 6, 918 Chestnat St.. Philadelphia. 
Follow 


bd the 


[———- 
Gee? 


When you buy a watch, first select the works and 
then tell the jeweler you want a Jas. Boss Stiff- 
ened Gold Case. To protect yourself from decep- 


tion be guided by the Keystone trade-mark which 
you will find in every 


JAS. BOSS 
smn Watch Case 


eee ae than an all-gold case because stronger; 
cheaper because no gold is wasted. The Jas. Boss 
Case is guaranteed for 25 years. Won't wear thin. 

Send for book. 

The Keystone Watch Case Company, Philadelphia. 
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All varieties at lowest prices. Best Railroad | 
Track and Wagon or Stock Scales made. 
Also 1000 aseful articies, inctuding Sates, 
Sewing Machines, Bicycies, Touls, ete. Save | 
Free. CHICAGO SCALE Co., Chicago, Til. 


A Perfect Working Monkey Wrench. 
WATCH CHARM. 


| This miniature wrench is an exact reproduction of the large monkey 
wrench, perfect in shape 
tion 





and opera- 
rately 
lL 





handle 
its Performance is MARVELOUS! Hs tb very handsome and eens, end 
So Say Thinking People of IRVING’S without exception the prettiest and 
most appropriate watch charm any 
ty | ZA R D TOP. machinist or engineer can possibly poasess, 
40¢., Pear! Handle, postage paid Big tool cat. 10¢, to pay postage. 


22, 1902 


aT. Armin 


THE FRASSE CO., 38 Cortlandt St., 








b.cer othe ata op. Averitable Retary New York. 
ime running in « vacuum. Can be h ——— _ $$$ 
and placedin any desired position or »& y 
angle wane renning at full speed. Its average S8CTIONAL This isa 
spin ts @ minutes. Nosprings! Ne windin t 
oan spin ehh > ds ftak OAL CAN. ‘ | ROLLER 
~ = ] 
PRIC M of cold rolled 
steel, heavy ke! plated, price BEARING 
by mall, postage prepaid, 8@c. a GRINDING Machine 
WIZARD NOVELTY Co, tron a - ™ 
Philadelphia, Pa. { lvery olla. 
; Plain bearings and caged 
! i } roller be ub and 
miele aon Send for circular. 
American Rolle < 
‘ARDNED But TSURFACES weer ing Co Ae n 
rd St., Boston, Mass 
Arts “a bh FRANKLIN pevensen, 
RINDEMasrsivacocusies. es ae Sa 
THE “A. R. B.” UNFOLDED, Gen. Mgr. Western Y Dept. 
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Ghe Best Thing on Wheels 
Gh ALL ROADS ARE ALIKE TO 
RUNS EVERYWHERE 
Nothing to Watch but the Road Ahead. 
THE PRICE IS RIGHT 
OLDS MOTOR WORKS, DETROIT, MICH. 
The Evening Dress for Automobiles. 
From the time of the introduction of Acetylene Gas there has 
The Acme bs | Headlight perfection is the Phare Solar, as here 
illustrated. Price #35. 00 to $40.00 each. Send for circular of 
GAS and OIL at from $3.50 to $40.00. 
The Most Powerful << .< .¢ 


he OLDSMOBILE 
Solar MotorLamps 
been only one lamp that would «tand every test—The Solar. 
1903 Model SOLAR LAMPS 
Light Projectors Produced. 


THE BADGER BRASS MANUFACTURING CO., 
Kenosha, Wis., U. S. A. 








Qrient M Motor Cycle. 





PRICE $260.00 
Fitted | with the New Orient 3 H. P. Motor, 
Speed over 40 Miles per hour. 

The Most Powerful Motor Bicycle in the World, 
Write for Particulars, Agents Wanted. 
bene ed MFG. co., Waltham, | Mass. 


3 WONDER | 


lighest Art in 
Sample 25c.in stam 


| ACETYLENE ‘BURNERS Ask rTeentalonue C. 
Tenn., . A. 


STATE LINE MFG. CO., Ceatononya, ° 
wc chambers St.. New ¥ ork. 


—ZZ = 
Our / 
CZ book o of paint / 
knowledge for all paint 
Da CON \ buyers sent free on request | 


; SUN PROOF PAINT 


Liberal | inducements to deal- | 
PATTON Paint ce., 
247 Lake 8t., 
Milwaukee, 

Wis, 





ST WA 



























Gas Engine 
IGNITER 


mete with spark coil, $12.00. 
'he Best Thing on the market. 
Latest and most improved model. 


2 Send for Circular. 


Carlisie & & Finch Co., 233 E. Clifton Av., Cincinnati, 0. 


EE So ’ 


‘QUIET RUNNING 


Sees is only ONE of the advantages to 
be gained by using 


mm New Process Pinions 


instead of metal pinions. Our cata- 
logue will tell you others. Write 
for it. We also make Metal Gears. 


THE NEW PROCESS RAWHIDE CO., - Syracuse, N. Y. 


TOOLS 


FOR MECHANICS. 


s Send for Free Catalogue No. 16 B. R 
The L. S. Starrett Co., Athol, Mass., U.S.A. 


MORAN FLEXIBLE JOINT 


for Steam, Air or Liquids. 
Made in all sizes to stand any desired 
pressure. 
Moran Fiequiote Steam Joint Co.. 
149 3d t St., Lou! ISVILLE, 








Inc'd, 





NEW ENGLAND WATCHES 


have a world-wide reputation 
gained by results as accurate 
timekee We make all 
sizes ond styles, We sell only 
complete watches. Catalogs 
sent on request. 


THE NEW ENGLAND WATCH CO, 
131 Wabash Ave., 
Chicago. 








37 & 39 Maiden Lane 
jew York 


Claus Spreckels Building, San Francisco. 











50 YEARS’ 
EXPERIENCE 







Trace Marks 
DESIGNS 
Copyricuts &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentabie. Communica- 
tions strictiy confidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cit- 
culation of any scientific journal. Terms, $3 @ 
year; four month: $1. Sold by all newsdealers. 


MUNN & Co, 26" erosew, New York 


Branch Office, 25 F St. Washington. D. C. 


ye, 








AO) 6 Ee OF" 0.10 2) 
POWER 


The 
“SON” 
outshines 
them all. 


“SUN” 


Incandescent 
Gasoline Lamp 
Brilliant, safe simple, odorless, 
clean and Wg the cost of kerosene, 
Conforms to all insurance underwrite: 
rules, Reena h supply depots in all 
Larger citic %. Write for catalogue, 

ts secure territory—write to-day. 


SUN VAPOR LIGHT 00, Box 605, Canton, 0% 


(Lieensee of the ground patents for vapor lampe.) 








